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PREFACE 


This  collection  of  papers  represents  in  oart  a  report  of  the  considerable  progress  made  during  the  past  year , 
in  part  a  report  of  changes  made  from  the  prior  published  plans,  and  in  part  a  report  of  plans  for  this  next  year 
for  the  effort  to  analyze  U  S.  Navy  in-service  usage  data  for  ejection  seat  type  aircrew  automated  escape 
systems  (AAES)  and  for  other  aircrew  life  support  systems  (ALSS)  equipments.  This  work  is  being  performed 
by  the  Analytical  Systems  Division  (ESA-31!,  Naval  Weapons  Engineering  Support  Activity  under  tasking 
assigned  by  the  Crew  Systems  Division  (AIR-531).  Naval  Air  Systems  Command. 

These  papers,  however,  could  not  have  been  prepared  without  the  generous  assistance  provided  by  per¬ 
sonnel  of  the  Naval  Safety  Center,  Norfolk,  who  created  the  necessary  data  tapes  and  provided  guidance  and 
counseling  to  the  program  team  concerning  the  many  nuances  and  pitfalls  in  the  data.  Especially  helpful  among 
the  many  have  been  Mr.  Hardy  Purefoy  and  Mrs.  Betty  Weinstein  (Aviation  Mishap  Records  Branch),  Mrs. 
Sharone  Thornton  (Life  Support  Equipment  Branch),  and  Capt  Trostle,  Lcdr.  Robert  Bason,  and  Mrs.  Jean  Con¬ 
nery  (Aeromedical  Division),  Major  support  also  was  provided  by  the  Life  Support  Engineering  Division,  Aircraft 
and  Crew  Systems  Technology  Directorate,  Naval  Air  Development  Center,  Warminster;  the  Aircrew  Systems 
Branch,  Naval  Air  Test  Center,  Patuxent  River;  and  the  Crew  Systems  Branch,  Pacific  Missile  Test  Center,  Pt. 
Mugu. 

One  task,  which  early  on  became  obvious  as  being  extremely  necessary,  was  to  develop  means  for  enhanc¬ 
ing  the  quality  of  the  average  post-mishap  investigation  into  and  reportage  of  AAES/ALSS  emergency  usage 
and  performance.  To  that  end,  the  team  has  enlisted  the  services  of  Lcdr.  James  Palmer,  Crew  Systems  Branch 
(1  131),  Pacific  Missile  Test  Center,  Pt.  Mugu,  to  draft  experimental  "in-field  investigative  guides";  the  full  col¬ 
lection  of  those  written  to  date  being  included  in  this  volume. 

Considerable  assistance  and  guidance  has  been  furnished  to  the  team  by  Dr.  Ronald  Herd,  now  president 
of  Applied  Sciences  Group,  Incorporated,  who,  even  if  he  has  not  simplified  statistical  analyses,  has  succeeded 
through  great  patience  in  explaining  to  the  team  the  techniques,  results,  dangers,  and  the  benefits  of  statistical 
analyses  in  a  comprehendable  manner.  Dr.  Herd's  review,  critique  and  advice  concerning  findings  and, 
especially  proposed  findings  and  proposed  analytical  approaches,  have  been  especially  invaluable  and  the  team 
is  grateful  for  the  resulting  improvements  in  product  quality.  In  addition,  Dr.  Herd  has  contributed  one  special 
analysis  paper  and  one  of  the  progress  report  papers  presented  in  this  volume. 

As  discussed  in  U.  S.  Navy  Aircrew  Automated  Escape  Systems  (AAESI  and  Aircrew  Life  Support  Systems 
/ALSSI  In-service  Usage  Data  Analyses  Program:  A  Progress  Report  and  Future  Plans,  a  major  effort  is  currently 
underway  at  the  Departmentof  Energy's  Oak  Ridge  National  Laboratory  with  technical  guidance  being  fur¬ 
nished  by  Mr.  L.  d’Aulerio  of  the  Naval  Air  Development  Center,  Warminster,  to  develop  escape  system  simula¬ 
tion  models  tailored  to  the  characteristics  of  each  AAES  included  in  these  data  to  permit  enhanced  analysis  of 
each  escape  attempt  and  also  of  the  collective  series  of  escape  attempts  with  the  attendant  identification  and 
definition  of  problem  areas  as  well  as  aspects  that  appear  successful. 

Acknowledgement  also  is  due  to  the  Graphics  Section,  Publications  Department  of  ManTech  International 
Corporation,  responsible  for  creating  the  majority  of  the  illustrations  employed  in  the  volume  and  for  its  on-time 
publication  and  delivery  despite  all  of  the  problems  caused  by  authors  and  the  sponsor.  Programming  to 
develop  the  data  used  and  presented  in  this  volume  was  generated  by  Messrs.  Robert  Cox  of  the  Institute  of 
Modern  Procedures  and  Tom  Henke  of  Evaluation  Research  Corporation.  These  individuals  must  be  commend¬ 
ed  for  their  willingness  on  often  extremely  short  notice  to  rapidly  develop  new  programs  and  program  modifica¬ 
tions  to  permit  those  analyzing  the  data  to  pursue  and  examine  multitudinous  interrelationships  among  the 
data. 

The  Naval  Weapons  Engineering  Supoort  Activity  personnel  contributing  to  these  papers  were  Mr.  Charles 
Geiberger  (ESA-31  C,  team  leaderl,  Mr.  Charles  Stokes,  Mrs.  Myrtice  Roberson,  and  Mr.  John  Vetter  (ESA-31 
Division  Head).  As  has  most  unfortunately,  despite  the  best  of  intentions  of  the  team  members  to,  for  once, 
present  the  drafts  early  and  to  require  fewer  of  them,  this  work,  as  so  often  is  the  case  in  human  endeavors, 
has  been  delayed  and  subject  to  interminable  changes,  especially  to  satisfy  the  program  sponsor.  So  once 
again  without  the  multitudes  of  drafts  quietly,  quickly  and  efficiently  readied  on  short  notice  by  the  Division 
Secretary,  Miss  Sandi  Dorwart,  much  of  this  collection  of  papers  would  not  be. 

The  Crew  Systems  Division  Sponsor  for  this  program  is  Mr,  Frederick  C.  Guill  (AIR  5310. 
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End;  (1)  NAVAIR  Consolidated  Priority  List  -  Aircraft  Systems  Fleet 
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3.  Technical  Instructions : 


a.  TITLE.  IDENTIFICATION  AND  REVIEW  OF  AIRCREW  AUTOMATED  ESCAPE  SYSTEMS  (AAES) 
AND  AIRCREW  LIFE  SUP'PORT  SYSTEMS  (ALSS)  EQUIPMENTS  IN-SERVICE 
RELIABILITY  AND  MAINTAINABILITY  PROBLEMS 


b.  Purpose .  To  assign  the  responsibility  to  continue  a  systematic  Investigation 
of  In-service  AAES  and  ALSS  data  to  Identify  problems  for  potential  corrective  action. 

c.  Background!  (1)  A  multitude  of  pervasive,  non-spectacular,  low-grade  AAES 
and  ALSS  In-service  problems  are  continuously  reported  which  lower  AAES/ ALSS  reli¬ 
ability  and  maintainability  and  adversely  affect  aircrew  and/or  groundcrew  safety 
and/or  effectiveness.  These  problems  left  unmonltored  and  uncorrected  occasionally 
manifest  themselves  in  fatalities,  serious  injuries  and/or  very  great  difficulties 

to  aircrews.  Some  problems,  by  degrading  aircrew  capability  of  operating/functioning 
effectively  and  efficiently  can  reduce  total  weapons  system  capability.  Some  manifest 
themselves  in  increased  maintenance  costs  and/or  increased  hazards  to  maintenance 
personnel.  (2)  NAVAIR  Headquarters  established  this  effort  in  order  to  provide 
management  with  a  valid  basis  for  allocating  resources  based  on  predictions  of  need 
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(3)  Sponsor/convene  symposia  for  disseminating  the  data,  analyses  and 
findings  within  the  AAES  and  ALSS  technical  communities  after  NAVAIRHQ  (AIR-531, 
AIR-OOD  and  AIR-960)  approval.  Provide  copies  of  released  reports  to  AIR-531  and 
AIR-6103B. 

(4)  A  semi-annual  program  review  shall  be  held  at  NAVAIRHQ  in  February 
and  August  with  NAVAIRHQ  publishing  a  report  of  findings  in  March  and  September. 

(5)  Report  to  the  Commander,  Naval  Air  Systems  Command  (AIR-5111C  & 

531E)  the  man  years  and  associated  cost,  cost  of  materials,  travel  and  cost 
of  contracts  awarded  for  this  project.  This  report  shall  be  submitted  1  May 
1983  and  1  November  1983  for  final  status. 

b.  Requirements  for  Future  Planning  Information. 

In  preparation  for  investigations  to  be  undertaken  during  the  forth¬ 
coming  and  ensuing  fiscal  years  submit  work  unit  plans  prepa'  in  accordance 
with  the  format  and  guidelines  in  NAVAIR  INST  3900. 8A  by  15  .Tuary  and  1 

August  of  each  year.  A  work  unit  plan  Is  required  for  each  Istlng  or  pro¬ 
posed  WUA  under  the  AIRTASK.  The  original  of  each  work  uni  ' an  shall  be 

submitted  to  the  originator  of  the  WUA  with  a  copy  to  AIR-5.' 

6.  Contractual  Authority.  Contracts  to  perform  all  or  por  of  this  WUA  are 

hereby  authorized  within  the  funding  indicated  by  the  cost  «.  juate. 

7.  Source  and  Disposition  of  Equipment.  N/A 

8.  Aircraft  Requirements  None. 

9.  Status  of  Applicable  Funds.  Funds  will  be  provided  separately. 

10.  Security  Classification  Requirements.  All  work  under  this  WUA  Is  unclassified. 
In  performing  the  prescribed  work,  access  to  information  which  is  classified  and/or 
to  areas  containing  classified  equipment  may  be  required.  Any  reference  to  such 
classified  material  shall  be  in  accordance  with  the  applicable  materials  security 
classification.  Information  concerning  survivability/vulnerability  shall  be 
classified  in  accordance  with  OPNAVINST.  C5513.2A,  Enel.  (63),  and  OPNAVINST. 
S5513.8,  End.  (7).  Data  employed  in  this  project  are  sensitive  in  the  context 

of  the  Privacy  Act.  Precautions  shall  be  exercised  to  guard  against  unauthorized 
disclosures  and  disclosures  inconsistent  with  the  Privacy  Act. 


Copy  to ; 

Addressee  (3) 

NAVMATDATASYSGRU,  Morgantown,  W.  Va.  26505 

NAVAIRDEVCEN  (603)  WARMINSTER 

NAVAIRTESTCEN  (SY-70)  PAXRIV 

NAVWPNCEN  (64)  CHINA  LAKE 

NAVORDSTA  (51)  INDIAN  HEAD 

NAVSAFECEN  NORFOLK 

AFISC/SEL  NORTON  AFB.CA 

PACMISTESTCEN  1131 

U.S.  Dept.  Energy  Oak  Ridge  TENN 
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Work  Unit  No.  X.'ili-Oi 
AIRTASK  A511-5in  1X4-4  3511 OOO  OV' 


predicated  upon  a  continuous  analysis  of  Che  total  AAES  and  ALSS  In- 
service  experience. 


d.  Detailed  Requirements/Cost  Estimates?  (1)  The  primary  effort 
shall  be  foi  establishment  of  baseline  data  to  aid  In  subsequent  identification 
of  trends  and  specific  problems.  Subsequent  tasks  for  extending  previous 
analytical  techniques  and  data  sources  Investigating  efforts  to  identify 
specific  AAES  and  ALSS  inservlce  reliability  and  maintainability  problems 
shall  be  assigned  by  AIR-531.  (2)  Continue  to  refine  a  system  for  the 
continuous  systematic  review  of  AAES  and  ALSS  in-service  data  in  a 
manner  designed  to  Identify  and  assess  the  significance  of  the  many 
commonly  occurring  in-service  problems  affecting  AAES  in-service  reliability 
and  maintainability,  aircrew  and/or  groundcrew  safety,  and  aircrew 
mission  performance  and/or  effectiveness.  Utilize  3-M  Systems,  Unsatisfactory 
Reports  (URs),  Medical  Officer's  Reports  (MORs)/Flight  Surgeon's  Reports 
(FSRs),  Aircraft  Accident  Reports  (AARs)/  Mishap  Investigation  Reports 
(MIRs),  Subsystem  Capability  Impact  Reports  (SCIR),  and  Naval  Air  Rework 
Facility  data  systems.  (3)  Systems  outputs  shall  be  structured  to 
provide  data  of  assistance  to  NAVAIRHQ  in  the  management  of  the  scarce 
AAES/ ALSS  resources.  Identify  types  of  problems  experienced,  frequency 
of  occurrence , experience  severity,  potential  severity,  causal  factors, 
range  of  activities  and/or  types  of  AAES/ALSS  experiencing  the  problems, 
etc.  Integrate  outputs  into  existing  reporting  systems  to  assure  regular, 
early  notification  of  NAVAIRHQ  concerning  in-service  problems  being 
experienced.  (4)  Perform  specific,  specialized,  nonroutine  analytical 
tasks  of  high  priority  as  assigned.  (5)  The  cost  estimate  is  $119. OK 
for  FY-83.  Obligate  quarterly  as  follows:  first  quarter  $58. OK,  second 
quarter  $21. OK,  third  quarter  $20. OK,  fourth  quarter  $20. OK.  (P.E. 

78012N  (O&MN),  Subhead  47BS,  Engineering  Services  Program). 


e.  Detailed  Program  Plan.  N/A 

f.  Field  Activity  Contact.  Mr.  John  Vetter,  NAVWESA  (ESA-31), 
(202)433-3621. 


g.  Headquarters  Technical  Support.  NAVAIRHQ  (AIR-531C)  will  provide 
technical  guidance  and  assistance  concerning  AAES  and  ALSS  throughout 
the  project. 

4.  Schedule.  A  program  schedule  of  major  milestones  for  each  task  is 
outlined  in  reference  (a). 

5.  Reports  and  Documentation; 
a.  Reports! 

(1)  Upon  completion  of  each  task  outlined  in  reference  (a), 
present  data  and  findings  in  letter-type  reports  to  NAVAIRHQ  (AIR-531) 
and  (A1R-6103B). 

(2)  Provide  NAVAIRHQ  approved  (AIR-531,  AIR-OOD  and  AIR-960) 
for  release  summaries  of  findings  to  AAES  and  ALSS  meetings  such  as  the 
annual  FAILSAFE  and  ILS/AMP  meetings,  and  other  appropriate  technical 
forums  for  assuring  tie  maximum  dissemination  of  the  data,  analyses  and 
findings  throughout  the  AAES  and  ALSS  technical  communities.  Provide 
copies  of  released  reports  and  papers  to  AIR-531  and  A1R-6103B. 
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INTRODUCTORY  NOTES 


MISHAP  INVESTIGATION/REPORTAGE 


T«vo  of  trie  most  critical  problems  facing  the  Aircrew  Automated  Escape 
Systems  (AAES)  and  Aircrew  Life  Support  Systems  (ALSS)  Equipments 
In-Service  Usage  Data  Analysis  project  are  (1)  the  completeness  of  the  data 
for  each  mishap,  the  mishap  crew  and  their  condition,  and  the  mishap  crew 
ALSS  and  its  retrieved  condition,  ana  (2)  the  accuracy  of  the  data  that  is 
presented  in  the  Flight  Surgeon's  Report  (FSR)  for  each  aviation  mishap. 
Without  complete  and  accurate  data  for  compilation  and  analyses,  the 
project  would  be  unable  to  provide  the  AAES/ALSS  problem  identification  and 
definition  service  to  the  Crew  Systems  Division  as  tasked.  Without 
accurate  identification  and  definition  of  the  AAES/ALSS  problems, 
especially  with  respect  to  frequency  of  occurrence  and  tne  seriousness  of 
the  problem  consequences,  the  Crew  Systems  Division  will  remain  in  its 
present  operating  mode  of  having  insufficient  accurate,  unbiased  data  and 
analyses  with  which  to  ( 1 )  set  priorities  for  allocating  its  scarce  AAES 
and  ALSS  resources,  (2)  ascertain  wnether  a  proposed  course  of  action  is 
likely  to  resolve  a  serious  AAES  or  ALSS  problem  and  therefore  represent  a 
wortny  candidace  for  receiving  resources,  (3)  overcome  the  present  lack 
sufficient  information  (sometimes  termed  "blood  on  the  water")  with  which 
to  seek  ana  justify  in  a  presuasive  manner,  amongst  a  highly  competitive 
host  of  perceived  serious  Naval  aviation  problems,  the  resources  necessary 
for  resolving  problems  occurring  with  current  inventory  AAES  and  ALSS,  and 
(4)  resolve  lack  of  the  sufficient  information  with  which  to  formulate 
specification  design,  performance,  design  analyses,  design  evaluation,  and 
design  test  requirements  for  eliminating  currently  occurring  and  similar 
problems  from  future  AAES  and  ALSS  designs. 

Thus,  as  demonstrated  in  the  first  paper  in  this  section  The  FI iqht 
Surgeon's  Report  (FSR)  From  A  Data  User's  Viewpoint,  which  is  reprinted 
from  the  previous  compilation  of  papers,  the  proper  investigation  and 
reportage  of  the  circumstances  and  events  leading  to,  and  of  the  misnap  and 
their  impact  upon  the  aircrew  and  their  AAES  and  ALSS,  is  critical.  This 
in  turn  is  dependent  upon  the  procedures  employed  in  retrieving  and 
examining  all  of  the  AAES  and  ALSS  equipments  and  associated  materials. 

Thus  the  project  has  funded  a  very  low-level  effort  to  create  potential 
on-site  investigation  guides  for  the  retrieval  and  examination  of  each 
article  of  AAES  and  mLSS  equipment  involved  in  the  mishap.  Several  of 
these  are  in  their  proposed  "ready  for  evaluation"  form  and  are  included 
for  general  information. 


THt  FLIGHT  bUKGtUN'S  KtPUrtT  (.FbK;  FKuM  A  UmTA  UbtK’b 
VltivPUlNT  (repnnteu) 

FreutricK  u.  buiii 

ABAiTKALT 

Virtually  tne  only  source  ut'  inrorination  concerniny  now  wen  or  now 
poorly  an  aircrew  automateo  escape  system  (AALbJ  or  an  article  of  aircrew 
life  support  system  (ALbS)  performs  auriny  attempteo  emergency  usage  is 
derived  from  misnap  investigation  reports  (MlKs>  ana,  in  particular,  trom 
tnat  portion  prepareo  oy  tne  meoicai  officer,  tne  Fiiynt  burgeon's  Report 
(FbH) .  Many  medical  officers  unoouoteoly  wnen  preparing  an  FSH  nwy 
question  tne  value  of  tne  report  or  of  specific  segments  of  tne  report. 
Nonetheless,  as  discussed  from  one  FSK  data  user’s  prespective,  tne 
preperiy  prepared  report  is  an  extremely  valuaoie  tool,  ano  often  tne  oniy 
avaiiaoie  means,  for  provioing  AAtb/HLSb  managers,  performance  ano  design 
requirements  formulators,  designers,  ano  otners  insignts  into  trie  prouiems 
and  successes  oeiny  experienced  witn  tne  equipment.  Sucn  information  can 
result  in  oesiyn  improvements  or  otner  actions  to  correct  prooiems  anu  aiso 
ensure  retention  of  equipment  or  design  concepts  enjoying  success. 
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THE  FLIGHT  SURGEON'S  REPORT  (FSR)  FROM  A 
DATA  USER'S  VTEWPOIOT 


Frederick  C.  Guill 


INTTRODUCTION 

A  quick  scan  through  the  sixteen  (16)  blank  forms  (fourteen  (14)  of 
which  have  on  their  reverse  instructions  concerning  how  to  complete 
the  blanks)  comprising  the  basis  for  preparing  Flight  Surgeon's 
Reports  (FSRs)  concerning  aviation  mishaps  undoubtedly  is  sufficient 
to  dismay  many  who  either  face  the  immediate  task  or  may  potentially 
face  the  task  of  preparing  an  FSR.  The  topics  included  in  the  FSR 
cover  a  broad  range  and,  in  most  instances,  with  a  requirement  for 
considerable  detail  concerning  each.  Undoubtedly  those  viewing  the 
form  with  the  realization  that  someday  the  task  of  preparing  the  FSR 
may  be  theirs  question  the  validity  of  the  request  for  so  great  a 
quantity  of  information.  They  might  even  wonder  if  the  FSR  perhaps 
represents  another  example  of  "make  work"  which  when  conpleted 
eventually  disappears  in  musty,  dusty  files  or  into  a  computer  never 
to  be  meaningfully  used.  And,  undoubtedly,  they  might  wonder  how  and 
where,  considering  the  wide  range  of  the  questions  and  the  large  and 
constantly  changing  Navy  inventory  of  escape  systems,  flight  garments 
and  equipments,  and  survival  garments  and  equipments,  does  one  obtain 
the  technical  expert  assistance  required  to  assure  the  completed  FSR's 
accuracy. 

A  user  of  the  data  obtained  from  FSR's,  of  course,  has  considerably 
different  concerns.  These  include  concern  with  respect  to  the 
accuracy  and  completeness  of  the  data  and  how  to  obtain  sufficient 
detail  to  permit  proper  interpretation  of  the  report.  The  user  also 
soon  finds  that  he  is  extremely  concerned  regarding  the  tendency, 
understandable  though  it  may  be,  for  FSR  preparers  to  furnish  what 
might  be  termed  "classical"  responses  for  many  FSR  blanks, 
particularly  those  requesting  causal  factor  identification  for 
injuries  and  for  problems.  The  user  also  soon  becomes  perturbed 
concerning  the  system  or  equipment  operation  knowledge  of  the 
preparers  which  ranges  from  exceptionally  good  to  poor.  For  the  most 
part,  users  of  FSR  data  are  attempting  to  learn  how  well  or  how  poorly 
systems  and  equipment  worked  when  required;  how  well  or  how  poorly 
people  responded  to  situations  and  whether  training,  systems  and/or 
equipments  were  appropriate  and  useful  or  inappropriate  and  harmful; 
and  the  role  that  environmental  conditions  and/or  personal  factors  may 
have  had  in  producing,  ameliorating  or  exacerbating  the  situations. 

The  data  are  reviewed  and  analyzed  in  hopes  of  enhancing  the  safety 
and  effectiveness  of  the  Navy's  aviation  community  personnel,  be  they 
pilots,  flight  officers,  enlisted  aircrew,  ground  crew,  and/or 
maintenance  personnel. 


The  FSR,  as  was  its  predecessor,  the  MOR  (Medical  Officer’s 
Report) ,  is  an  attempt  at  balancing  the  legitimate  concerns  of  those 
about  whom  the  report  is  written,  of  those  preparing  the  report  and  of 
those  using  the  report  or  extracts  and  compilations  of  FSR  data.  In 
January  1981  the  Naval  Safety  Center  convened  a  meeting  at  its 
headquarters  in  Norfolk,  Virginia,  to  review  the  FSR  format  and 
content  requirements.  Attending  the  meeting  were  fleet  flight 
surgeons  and  aviation  physiologists  representing  the  preparing 
community  (and  to  some  extent  the  comnunity  of  aviation  personnel 
liKely  to  be  report  subjects)  and  user  community  flight  surgeons, 
aviation  physiologists,  data  encoders,  and  engineers.  The  formal 
sessions  were  long  with  extensive  discussion  of  the  various  viewpoints 
and  concerns.  The  evening  drafting  sessions  involving  small  groups 
also  were  quite  long  with  considerable  discussion.  Users  constantly 
and  properly  were  required  to  justify  their  requests  for  information 
and,  in  many  instances,  eliminated  requests  or  combined  requests.  A 
major  effort  was  mounted  to  improve  the  FSR  format  to  make  the 
preparer's  and  reader's  tasks  easier. 

Resolution  of  system  and  equipment  in-service  problems  requires 
three  separate  but  interrelated  activities.  Information  has  to  be 
obtained  concerning  the  conditions  and  results  of  the  in-service  usage 
of  the  system  or  equipment;  that  information  has  to  be  analyzed  and 
interpreted,  often  through  reference  to  previously  collected  similar 
data  for  that  and/or  similar  systems  or  equipments,  to  define  as 
thoroughly  and  accurately  as  feasible  the  problem,  including  probable 
causal  factors  and  mechanisms;  and,  finally,  the  problem  definitions 
and  related  information  must  be  furnished  to  tliose  organizations 
capable  of,  and  responsible  for,  initiating  corrective  actions  for  the 
particular  system  or  equipment. 

Tne  almost  exclusive  source  of  information  concerning  how  well  or 
how  poorly  aircrew  automated  escape  systems  (AAES)  and  associated 
aircrew  life  support  system  (ALSS)  equipments  perform  under  emergency 
conditions  is  the  FSR  prepared  by  the  aeromedical  community  for 
specific  categories  of  aviation  mishaps.  Occasionally  that 
information  is  supplemented  with  information  gleaned  from  the  Mishap 
Investigation  Report  (MIR)  (previously  the  Aircraft  Accident  Report 
(AAR) )  or  by  laboratory  investigations  involving  recovered  articles 
and  equipments.  The  information  obtained  from  these  sources  has  been 
for  years,  and  continues  to  be,  used  to  define  the  operational 
environments  and  emergency  environments  to  which  AAES  and  ALSS  are 
subjected  and  under  which  they  must  function  correctly  and  to  define 
the  problems  being  encountered  with  AAES  and  ALSS  in  daily  and 
emergency  usage.  These  definitions,  in  turn  determine  whether 
attempts  will  be  made  to  develop  in-service  fixes  or  to  replace  AAES 
and  ALSS  performing  less  than  satisfactorily.  These  definitions  also 
are  employed  to  define  the  design  performance,  test,  and  evaluation 
requirements  of  specifications  employed  in  contracts  for  acquiring 
future  AAES  and  ALSS  inventories.  These  definitions  and  the 
underlying  data  also  serve  to  guide  the  AAES  and  ALSS  research  aimed 
at  providing  new  technology  for  enhancing  the  safety  and  effectiveness 
of  the  Navy  aviation  conmunity's  personnel. 
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community,  both  Navy  and  industry,  wants  and  urgently  needs  accurate, 
complete  FSR  data  concerning  these  equipments  and  the  conditions  of 
their  usage  and  tlieir  successes,  problems  and  failures  to  enable 
improvements  to  be  made.  These  needs  underlay  the  establishment  of  a 
formal  system  for  acquiring  and  analyzing  rigorously  the  FSR 
information  (later  to  be  supplemented  with  3M  and  similar  maintenance 
data)  under  Naval  Mr  Systems  Coimand  tasking  to  the  Naval  Weapons 
Engineering  Support  Activity,  Washington,  D.C. ,  with  data  and 
assistance  furnished  by  the  Naval  Safety  Center ,  Norfolk.  This 
project  is  introduced  in  a  separate  paper  entitled  U.S.  Navy  Aircrew 
Automated  Escape  System  (AAES)  In-service  Usage  Data  Analysis  Program. 
The  Work  Unit  establishing  this  project  is  furnished  within  the 
collection  of  papers  and  information  provided  conference  attendees. 


FSR  INFORMATION  NEEDED  AND  USED  BY  AAES  AND  ALSS  COMMUNITY 


When  attempting  to  explain  something  as  long  and  as  detailed  as  the 
FSR  forms,  one  faces  two  opposing  dangers  with  respect  to  coimuni- 
cating  with  one's  audience.  Explaining  in  too  great  detail,  covering 
all  items,  often  results  in  an  overly  long  explanation  which  will 
include  many  items  which  individual  members  of  the  audience  might 
consider  obvious  and  not  requiring  explanation.  Yet,  if  one  should 
pass  over  or  incompletely  explain  items,  someone  in  the  audience  might 
not  understand  that  item  and  believe  an  explanation  is  necessary.  In 
either  case,  there  is  risk  of  losing  one's  audience  either  through 
boredom  or  through  an  inability  to  jump  the  deliberate  gaps. 

This  written  explanation  provides  an  item-by-item  explanation  of 
the  FSR  data  requests  which  can  fulfill,  the  data  needs  of  the  AAES 
In-service  Usage  Data  Analysis  Program  in  identifying  and  defining  for 
the  Crew  Systems  Division  (AIR-531) ,  Naval  Air  Systems  Command 
problems  being  experienced  with,  or  deficiencies  discovered  in,  the 
Navy's  AAES  and  associated  ALSS  during  flight  operational  uses  and 
during  emergency  uses.  For  ease  of  organization,  tine  explanations  are 
provided  on  a  page-by-page  basis,  sequentially  for  each  page,  as 
depicted  by  the  highlighting  of  the  FSH  forms,  figures  1  through  16. 

OPNAV  3752/3  (page  1  of  1)  (Fig.  1) 

Section  I.  General  Information 


Block  3.  Mishap  Category: 


This  identification  is  used  in  the  basic  sorting  of  the  cases 
for  preliminary  analyses  and  in  preparation  for  subsequent 
routine  and  special  data  analyses. 


Block  6.  Model  A/C 


This  data  is  employed  both  in  initial  sortings  of  the  cases  and 
as  a  means  for  cross  checking  the  validity  of  other  data 
presented  in  the  completed  FSR.  Eventually  it  is  planned  that 
limited  flight  type  data  formulations  will  be  included  in  the 
automated  data  analyses  and  the  data  presented  in  this  block 
will  help  trigger  the  use  of  those  formulae. 

Block  7.  BUNO 

Future  plans  for  the  data  anlaysis  program  include  experimen¬ 
tation  in  combined  analyses  of  FSR  and  3M,  as  well  as  other 
sources  of  maintenance  data,  and  FSR,  3M  and  configuration 
(changes  incorporation  data,  etc.)  data.  Thus  the  aircraft  BUNO 
will  be  necessary  to  permit  cross  correlation  of  the  data 
sources. 

Block  8.  No.  of  Occupants 

Since  Privacy  Act  problems  make  undersirable  that  the  Data 
Program  acquire  and  hold  the  Block  9  (Name)  information  of  the 
individuals  involved,  this  data  is  employed  to  assure  that  the 
records  used  by  the  Data  Program  cover  the  correct  number  of 
individuals.  This  of  course  is  not  a  problem  in  single  seat 
aircraft,  but  in  multi-seat  aircraft  it  has  at  times  been  a 
problem. 

Block  10.  Sex 

This  is  a  new  data  item  reflecting  the  new  and  growing  presence 
of  fenale  naval  aviators.  This  information  will  permit  analyses 
of  ejection  data  for  female  aviators  both  to  spot  danger  signals 
and  to  calm  doubts  concerning  female  safety  during  ejection  and 
subsequent  survival  phase  of  escape. 

Block  15.  Injury  Classification 

This  constitutes  another  basis  for  preliminary  sorting  of  the 
cases . 

Block  17.  Terrain  Clearance 

This  data  concerning  the  conditions  when  the  emergency  began  is 
used  to  identify  the  frequency  of  occurrence  of  major 
emergencies  outside  escape  system  performance  envelopes,  to 
identify  the  needed  escape  system  performance  envelope 
capabilities  for  present  and  future  Navy  aircraft  to  minimize 
loss  of  aircrew  lives,  to  ascertain  the  consequences  of  delays 
between  emergency  onset  and  escape  initiation  on  improving  or 


worsening  aircrew  ability  to  escape  and  survive,  and,  also,  for 
many  other  purposes  concerning  the  use  and  non-use  of  the  escape 
system.  Even  in  cases  in  which  escape  was  not  attempted, 
knowledge  of  the  probable  terrain  clearance  and/or  terrain 
profile  at  emergency  onset  may  prove  valuable  in  defining 
performance  requirements  for  equipments  to  alert  the  aircrew 
concerning  their  danger,  actions  needed  and/or  need  to  eject. 

Block  24.  Airspeed  at  Time  of  Mishap 

This  data  has  an  independent  function  similar  to  that  of  the 
data  requested  by  Block  17  (Terrain  Clearance) .  In  addition, 
the  information  often  is  combined  with  the  Block  17  and  Block  & 
(Model  A/C)  information  for  analyses. 

Section  III.  Narrative  Account  of  Mishap 

The  narrative  account  of  a  mishap,  the  events  and  conditions 
preceding,  during  and  following  it,  is  an  extremely  critical 
aspect  of  an  FSR.  Properly  written,  using  the  balance  of  the 
FSR  as  a  form  of  checklist,  the  narrative  ties  together  the 
information  presented  throughout  the  FSR,  clarifying  the  case 
for  the  analyzer.  Poorly  developed  and  written  the  narrative 
can  reduce  the  value  of  the  information  presented  elsewhere  in 
the  FSR.  The  narrative  is  examined  under  the  Data  Program  to 
corroborate,  expand  and  clarify  the  information  presented  in  the 
many  blocks  of  the  FSR.  Parts  of  the  narrative  are,  upon 
occasion,  employed  to  illustrate  in  a  meaningful  manner 
problems,  deficiencies  and/or  issues  of  interest  to,  or  requir¬ 
ing  action  by,  the  Crew  Systens  Division  and  its  field 
activities. 


OPNAV  3752/4  (page  1  of  2)  (Fig.  2) 
Section  I .  General 


Blocks  1  through  6. 

These  data  provide  information  concerning  the  impact  of  mishaps 
upon  aircrew  readiness  for  duty  and,  thereby,  on  the  Navy's 
mission  readiness.  The  data  also  provide  an  initial  basis  for 
developing  mishap  cost  data  with  respect  to  the  personnel 
aspects. 

Block  7.  Duration  of  Altered  State  of  Consciousness 

A  potentially  important  problem  requiting  careful  collection  and 
reportage  of  information  is  the  affect  of  escape  conditions, 
systems  and  equipments  upon  ejectee  consciouness.  Periods  of 
unconsciousness,  dazedness,  dizzyness,  and/or  inability  to 
function  effectively  due  to  mental  impairments  among  survivors 
whether  over  land  or  over  water;  whether  cleared  prior  to 
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surface  contact,  continuing  through  surface  contact,  or 
occurring  after  surface  contact  may  be  warnings  concerning 
operation  of  systems  and/or  equipments  under  specific  or  all 
escape  conditions  which  might  require  corrective  action. 
Transient  problems  of  this  nature  under  certain  circumstances 
can,  of  course,  cause  fatalities  and  therefore  need  to  be 
carefully  identified  and  repotted  with  explanations.  Even 
tliough  an  ejection  may  occur  over  land,  altered  state  of 
consciousness  information  is  important  for  it  might  aid  in 
understanding,  for  example,  high  overwater  ejection  fatality 
rates.  Ttiis  poses  a  potential  problem  for  the  FSR  preparer 
since  the  surviving  ejectee,  particularly  one  who  ejected  over 
land,  may  not  be  sufficiently  concerned  to  remember  and/or 
mention  a  brief  period  of  unconsciousness,  dazedness,  dizzyness, 
etc.  Nonetheless  this  data  is  extremely  critical  for  analyzing 
how  well  or  how  poorly  AAES  and  associated  AI,SS  equipments  are 
performing. 

Section  II.  Injuries  Incurred  During  Mishap 

Blocks  1  through  5. 

Careful  and  complete  reportage  of  injury  diagnoses  and  body  part 
locations  aids  in  developing  systen\/equiFment  injury  relation¬ 
ships.  Injury  cause  is  a  controversial  data  item  which  can 
cause,  and  has  caused,  considerable  effort  and  resource 
expenditure  in  attempts  to  prevent  recurrence  of  particularly 
severe  injuries  or  frequent  injuries.  When  the  factor (s) 
advanced  as  the  cause(s)  for  particular  injuries/injury  patterns 
has  been  incorrect,  the  efforts  and  resources  expended  generally 
have  not  produced  means  for  eliminating  or  ameliorating  the 
factors  and/or  their  consequences.  Therefore,  to  help  ensure 
the  Navy's  limited  ALSS  and  AAES  resources  are  employed 
beneficially  to  resolve  problems  producing  injuries  and  to  guard 
against  these  resources  being  wasted,  it  is  important  that  the 
FSR  preparer  exercise  care  in  stating  causal  factors.  (Note 
that  the  instructions  for  identifying  cause  require  a  brief 
description  of  "the  mechanism  of  injury,  i.e.,  ’Hyperflexion', 
'Blunt  Trauma',  etc."  and  caution  that  describing  "external 
factors  which  affected  mechanism  of  injury"  should  be  done  "only 
if  those  factors  can  be  established  with  a  reasonable  degree  of 
confidence"  and  that  the  "means  for  establishing  that 
confidence,  i.e.,  'paint  from  seat  found  on  heLmet',  'aircrew 
statement',  'rescuer's  statement'"  should  be  described.)  All  of 
these  data  are  analyzed  for  patterns  of  occurrence  for 
particular  groups  and  combinations  of  systems  and  equipments,  as 
well  as  for  the  individual  systems  and  equipments  in  an  attempt 
to  ascertain  likely  causal  factors,  likelihood  of  recurrence  and 
overall  significance  to  survival  and/or  lengthy  groundings  of 
Navy  aircrew. 

The  ICD  (International  Classification  of  Diseases)  Code  (a  new 
request)  is  requested  in  an  attenpt  to  help  standardize  and 
thereby  clarify  the  injury  reportage  by  the  many  preparers  of 
FSRs.  The  Injury  Severity  Code  serves  as  an  aid  in  assessing 
the  significance  of  reported  patterns  of  injuries. 
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UPNAV  ipaqe  2  of  2)  (Fig.  3> 

Section  VIII.  Injury  Profile 

It  is  planned  that  eventually  the  Data  Program  will  have  the 
capability  of  superimposing  these  injury  location  sketches  as  a 
further  step  in  ascertaining  injury  patterns  and  causes. 

Section  IX.  Remarks 

To  enable  analyzers  to  ascertain  complete  injury  patterns  for 
comparison  with  those  reported  in  other  ejections  and  deter¬ 
mination  of  likely  causation  of  recurring  injury  patterns,  it  is 
especially  important  that  all  injuries  be  completely  recorded. 
Data  will  be  used  as  indicated  for  Section  II  (Injuries  Incurred 
During  Mishap) . 

OPNAV  3752/5  (page  1  of  1)  (Fig.  4) 

Data  of  specific  interest  to  the  Data  Program  on  this  page 
include: 

2. E.  Inadequate  Knowledge  of  ALSS 

3. C.  Workspace  Incompatibility 

3.D.  Anthropometric  Incompatibility 

3.E.  Confusion  of  Controls,  Switches,  etc. 

3.1.  Inadvertent  Operation 

3.K.  Personal  Equipment  Interference 

3. L.  Inadequate  Crashworthy  Design 

4. C.  Disrupted  Communications 

4.D.  Poor  Crew  Coordination 


5. A.  Acceleration/Decceleration  Forces 

5.B.  Decompression 

5.C.  Vibration 

5.D.  Heat/Cold 

5.E.  Windblast 

5.F.  Weather 

5.G.  Visibility  Restriction 

5, H.  Smoke,  Fumes  in  Cockpit 

5.1.  Air  Turbulence 

6.  A.  Poor  Physical  Conditioning 

6.D.  Sleep  Deprivation 

6.E.  Missed  Meals 

6.F.  Medication (s)  (self-prescribed) 
6.G.  Medication (s)  (MD- prescribed) 

6.H.  Altered  Consciousness 

6.1.  Disorientation,  Vertigo 
6.0.  Hypothermia 

6.P.  Hyperthermia 


specifically  as  the  iata  iX) tent tally  relate  to  usage,  non- usage, 
mis-usage  of  AAES  and/or  A.LSS  and  to  survival,  death  or  injury 
of  the  aircrew.  Analyses  of  these  data  will  focus  primarily  on 
patterns  and  will  also  use  some  of  these  for  further  grouping 
and/or  for  flagging  the  need  to  search  PSR  hard  copies  for 
specific  additional  data  for  subsequent  analyses.  From  time- 
to-time  other  data  items  on  this  page  might  be  subjected  to 
special  analyses. 

OPNAV  3752/6  (page  1  of  2)  (Fig.  5) 

Current  Data  Program  plans  do  not  include  analysis  of  this 
information,  since  it  properly  is  outside  the  purview  of  the 
tasking  assignment.  The  data  requested  is  in  accordance  with 
the  request  of  physiologists  attending  the  FSR  meeting  in 
January  1981. 

OPNAV  3752/6  (page  2  of  2)  (Fig.  6) 

Section  III.  Anthropometric  Data 


Blocks  A  through  I  describe  specific  anthropometric  data 
normally  available  for  aviators  as  a  consequence  of  measurements 
made  during  physicals.  These  data  will  be  examined  for  pattern 
relationships  with  aircrew  injury  and/or  problems  during  egress 
and  during  subsequent  phases  of  escape.  Problem  categories 
which  will  be  checked  include  tumoling  occurrences,  certain 
types  of  injuries  and  problems,  toe  strikes  and  other  body  or 
equipment  contact  with  cockpit  during  egress,  etc.  Oie  type  of 
anthropometric  data  not  normally  obtained  during  physicals  and 
therefore  not  requested  in  this  Section  but  which  may  prove 
critical  in  view  of  the  increased  female  naval  aviator 
population  and  increased  numbers  of  small  and  very  large  male 
naval  aviators  is  tlie  Buttock- Popliteal  Length.  (An  overly 
short  B-P  Length  could  result  in  pelvic  rotation  and  submarining 
or  lower  leg  and  foot  extension  outside  of  the  design  ejection 
envelop  with  increased  chance  for  foot  strikes  during  egress.  A 
very  large  B-P  Length  could  result  in  a  long  thigh  overhang 
beyond  the  end  of  the  thigh  support  with  consequent  pelvic 
rotation  and  submarining.  Pelvic  rotation  and/or  submarining 
which  result  in  misalignment  of  the  spinal  column  have  long  been 
suspected  causes  of  vertebral  compression  fractures  and  have  on 
at  least  one  occasion  during  human  tower  testing  been  the  most 
probable  causal  factor.)  As  a  substitute,  "F.  Buttock-Knee 
Length",  will  be  examined  for  potential  relationship  with  types 
of  injuries  and  problems. 


Ad^iitional  inttKiuiirn'r'' ic-  !jLa  concerninc?  hand  ijr.\i,irfi 

when  grasping  (l^’iare  an<1  a  loved)  and  maximum  and  minimum  grasp 
diamt'ter  (hart*  arii  glo'^o)  probaoly  will  oo  sought  later  by 
questionnaires  to  ascer*^:an  the  potential  role  that  these 
qraspinq  hast  d  lon^5  wnicn  are  not  normally  described  n 
collections  of  anthropi:>metr ic  data  might  play  in  the  prevention 
of  and  piaxiui'tion  ot  upp^r  i  iinli  flailing.  (Keter  to  the 
encloseri  paper  Preliminary  Generalized  Thoughts  Concerning 
Kjection  Flail  Piienomena  concerning  preliminary  tnoughts 
regarding  potential  factors,  including  anthropometric 
cons iderat  ions ,  whicfi  might  fie  contriouting  to  the  incidence  of 
flail.)  It  is  anticipated  tiiat  other  anthropometric  data  not 
furnishixi  by  FSKr:  also  might  lie  sought  through  questionnaires 
when  analyses  of  FSR  data  suggest  a  potential  involvement  either 
in  pnaducino  or  in  preventing  spe<?ific  injury  patterns  and/or 
problems. 

OPNAV  3752/7  (pages  1  and  /  of  2)  (Figs.  7  and  8) 


In  order  to  reduce  the  recurrence  of  problems  occurring  in  FSRs 
and  MORs  in  the  past,  wherein  information  concerning  aircrew 
life  support  systems  equipments,  especially  the  normal,  flight 
and  survival  garments  worn  by  aircrew,  has  not  been  furnished 
unless  circumstances  such  as  problems  with  the  particular 
equipment,  equipment  absence  made  conspicuous  by  the  conditions 
attendant  to  the  escape  and/or  the  survival,  or  the  particular 
equipment  performed  a  major  role  (eg.,  parachute,  ejection  seat) 
and  a  line  was  identified  by  the  form  for  the  information;  the 
list  of  equipments  on  these  pages  was  made  more  complete  to 
serve  as  a  check  list.  This  general  lack  of  information 
concerning  flight  and  survival  garments  worn  by  die  aircrew 
during  ejections  largely  precludes  any  meaningful  analyses 
concerning  the  ability,  or  inability,  of  present  (and  past) 
inventories  of  these  equipments  to  perform  successfully  during 
and  after  an  ejection.  To  some  degree,  of  course,  reports  of 
failures  shed  some  light  on  the  issue.  However,  without 
information  concerning  die  exposure  that  these  equipments 
receive  to  the  full  spectrum  of  escape  and  survival  conditions, 
whether  or  not  the  equipments  sustain  damage,  it  is  impossible 
to  ascertain  how  frequently  problems  occur  and  whether  the 
equipment  generally  performs  well  except  under  limited  sets  of 
conditions  or  whether  it  generally  performs  poorly,  etc.  In 
turn,  definition  of  die  problem  and  of  the  required  design 
performance  suffer.  Thus  a  fix  or  replacement  equipment  might 
not  solve  the  problem  completely  and/or  may  introduce  problems 
not  previously  experienced.  In  addition,  these  data  eventually 
will  result  in  the  Data  Program  tiaving  ejecteci  weight  coinpute^i 
automatically  baseti  upon  the  cit»d  equipments  and  then  inserted 


into  formulae  concerning  aircraft  dynajnics  and  ejection  seat 
functioning  to  produce  estimates  concerning  whether  escape  was 
initiate<l  in  or  out  of  the  system’s  performance  envelope,  arxi 
stability  issues  and  other  aspects  of  syste:  -  functioning.  These 
data  will  also  be  employed  to  examine  their  relationships 
(presence,  absence,  usage,  non-usage,  etc.)  with  injuries  and 
problems  occurring  during  escape  or  survival  piiases.  Care  will 
be  required  to  ensure  that  all  equipments  which  were  present  are 
recorded  and  properly  (accurately  and  completely)  identified  and 
diat  usage  and  problems  are  noted  and  described  (see  decision 
tree  presentel  separately) . 

OPNAV  3752/8  (page  1  of  2)  (Fig.  9) 

Section  1.  Location  in  Aircraft 


These  data  locate  the  specific  individual  in  a  specific  locale 
for  multi-seat  aircraft.  Since  time  delays,  trajectory 
divergence  and  other  critical  AAES/ALSS  factors  often  vary  with 
seat  location,  accurate  "location  in  aircraft"  data  is  critical 
to  analyses.  Eventually  the  Data  Program  will  automatically 
select  the  proper  variables  for  the  specific  seat  location  and 
insert  these  into  the  formulae  for  autcmatically  computing 
ejection  trajectory  for  the  conditions  reported. 

Section  TI.  Escape 

These  data  define  whether  an  escape  was  attempted  and,  if  so,  what 
type  of  escape,  i.e.,  whether  it  was  intentional,  and  in  what 
sequence  among  multi-crew  it  was  accomplished.  These  data  are 
included  in  various  analyses  looking  for  injury,  fatality  and 
problem  patterns.  In  many  instances,  data  analyses  would  be 
aided  by  narrative  descriptions  of  the  information  bases  used  by 
the  FSR  preparers  for  selecting  specific  categories  of  escape 
method  and  intent. 
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Section  IV.  Terrain  of  Parachute  Landing  or  Crash  Site 


These  data  concern  the  site  at  whicn  tne  individual  aircrew 
reached  the  surface.  Since  many  forms  of  post-egress  injury 
relate  to  parachute  landing  terrain,  tnese  data  are  examined  for 
relationship  to  patterns  of  injury,  fatality  and  problems. 

OPNAV  3752/8  (page  2  of  2)  (Fig.  10) 

Section  V.  Aircraft  Parameters  at  Time  of  Escape 

These  data  are  currently  analyzed  for  their  relationships  with 
injury,  fatality  and  nroblems.  Eventually  the  planned  automatic 
analysis  will  combine  these  data  with  ejected  weight  (generated 
from  data  presented  on  OPNAV  3752/7) ,  aircraft  model,  seat  type, 
location  in  aircraft,  etc.,  to  produce  estimates  concerning 
whether  escape  was  initiated  within  the  escape  system 
performance  envelope,  escape  system  dynamic  stability  oehavior, 
escape  system  performance  envelope  capabilities  needed, 
relationship  of  conditions  attendant  to  escape  with  injury  and 
problem  patterns,  etc.  Tliis  data  will  also  be  compared  with  the 
data  requested  in  Blocks  17  (Terrain  Clearance)  and  24  (Airspeed 
at  Time  of  Mishap)  of  OPNAV  3752/4  to  ascertain  the  affects  of 
delays  following  the  onset  of  various  types  emergencies  upon 
aircrew  safety. 

Section  VI.  Egress  Problems 

These  data  are  examined  for  patterns  within  individual  seat 
types  and  seat  families  or  with  specific  equippage 
configurations.  In  many  instances,  wnerein  details  are  known  or 
information  possibly  related  to  the  problems  encountered  is 
known,  narrative  comments  will  be  exceeding  helpful.  This  ' 
aspect  is  discussed  in  greater  detail  in  a  later  section  of  this 
paper. 

OPNAV  3752/9  (page  1  of  2)  (Fig.  11) 

Section  I.  Time  From  Emergency  Until  Escape  Attempt  Was  Initiated 

This  information  helps  in  the  analysis  of  escape  survival  and 
fatality  rates  and  when  examined  in  conjunction  with  the 
information  requested  in  Blocks  17  (Terrain  Clearance)  and  24 
(Airspeed  at  Time  of  Mishap)  of  OPNAV  3752/4  and  Section  V 
(Aircraft  Parameters  at  Time  of  Escape)  of  OPNAV  3752/8  and 
Section  II  (Delay  In  Initiating  Escape  Due  To:)  below,  provides 
considerable  insight  concerning  the  types  of  emergencies 
requiring  aircrew  escape,  the  conditions  attendant  to  such 
emergencies,  and  the  rapidity  witn  whicli  t'nose  conditions 
deteriorate.  In  turn  these  types  of  information  are  needed  to 
assure  that  required  AAES  design  performance  provioe  aircrew 
safe  escape  for  the  broadest  range  of  manned  aircraft  mishaps. 


M.sny  escapes  are  rtelayed,  some  sufficiently  so  as  to  make 
doubtful  the  success  of  any  attempt  at  escape.  Careful 
documentation  of  the  causes  for  delay  is  important  in  terms  of 
potential  impact  upon  AAES  future  design  requirements  and  upon 
aircrew  training.  This  is  another  area  in  which  a  narrative 
description  of  the  bases  for  the  FSR  preparer's  selection  can  be 
helpful. 

Section  III.  Protective  Helmet/Oji  Mask 

Over  the  years  helmet/oxygen  mask  loss  has  been  a  major  concern. 
There  is  considerable  confusion  and  controversy  concerning  botli 
the  frequency  of  loss  and  the  possible  causes  for  the  losses- 
Assessment  of  the  problem  significance  and  resolution  of  the 
causal  factors  is  dependent  upon  accurate  reportage  of  helmet 
type  and  configuration  (OPllAV  3752/7,  lines  1  tiirough  l.’d.), 
oxygen  mask  type  and  configuration  (OPNAV  3752/7,  lines  3,  3a 
and  3b)  (with  careful  attention  given  to  correctly  identifying 
the  oxygen  mask  retainer  fittings  type/conf iguration,  i.e., 
butterfly,  bayonet  with  two  straps,  angled  bayonet  with  one 
strap,  etc.)  (Figures  17  through  20)  and  the  information 
requested  in  this  section.  Particularly  desirable  is 
information  concerning  whether  the  helmet  and/or  oxygen  mask 
were  recovered  and  if  so,  a  narrative  description  of  the 
equipment's  recovered  condition  and  configuration  (i.e.,  helmet 
recovered  without  mask,  chin  strap  and  pads;  oxygen  mask 
recovered  without  helmet  but  with,  retainer  and  retainer 
fittings;  helmet  and  mask  recovered  connected  by  left  bayonet 
mask  retainer  fitting,  chin  strap  and  nape  strap  intact  and 
connected;  etc.) 

Section  IV  Ejection  Envelope 

This  nas  always  been  a  complex  question  to  answer,  moreso  than 
probably  most  people,  including  the  preparers  of  MORs  and  FSRs, 
realize.  The  effects  of  descent  rate,  attitude,  speed,  rates  of 
attitude  change,  aircraft  accelerations,  ejected  weight,  to 
identify  only  the  more  obvious,  often  require  computer 
simulation  to  ascertain.  If  the  ejectee  is  not  recovered  under 
a  fully  blossomed  parachute  and  there  was  no  indication  of  AAES 
malfunction,  one  has  a  good  indication  of  an  out-of -envelope 
escape  attempt,  yet  not  uncommonly  even  these  are  listed  as  in 
envelope  atteirpts.  If  a  full  parachute  is  achieved,  then, 
probably,  the  escape  was  attempted  within  the  AAES  performance 
envelope.  If  the  parachute  was  deploying  or  filling  when  the 
ejectee  impacted  the  surface  and  there  was  no  indication  of  AAES 
malfunction,  probably  the  escape  attempt  was  inititated  outside 
the  envelope.  However,  there  can  occur  various  types  of  mal- 
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fanction.;  w.'u.-n  no  evidence  <js,  for  example, 

overly  lon^  tiim^  delays,  otlier  types  of  malfunctions  such  as 
operation  in  a  laack-up  moie  and  not  primary  mooe  often  are 
detectable  only  through,  careful  laboratory  analysis  of  all  of 
the  potentially  affected  parts  as  undisturbed  as  possible  from 
their  recovered  condition.  After  the  Data  Program  achieves  the 
fully  automated  integration  of  aircraft  conditions,  AAES 
performance,  ejected  weignt,  etc.,  for  analyzing  escape 
attempts,  tnis  question  will  ;ie  resolvable  with,  far  less 
guesswork . 

Section  V.  Removal  of  Aircraft  Canopy 


This  information  helps  define,  on  occasion,  the  presence  of 
problems,  and  helps  in  special  groupings  and  analyses  to 
a.scertain  the  effects  upon  safe  e.scape  of  the  .several  canopy 
modes.  Note  in  particular  under  Block  C  (Removal)  lines  4,  5 
and  6  ("Ejected  Through  Canopy",  "Complete  Cutting  of  Glass", 
and  "Partial  Cutting  of  Glass",  respectively).  These  were  added 
to  reduce  potential  confusion  concerning  what  is  meant  by,  or 
intended  to  be  meant  by  "through  canopy".  Ejection  through  the 
canopy  means  that  seat  and  ejectee  broke  through  otherwise 
intact  canopy  glass.  Complete  cutting  of  glass  describes  the 
case  where  the  canopy  frame  is  not  jettisoned  but  the  glass  is 
cut/shattered/fragmented  by  an  explosive  charge  so  that  seat  and 
ejectee  pass  through  an  essentially  empty  canopy  frame  during 
egress  from  the  aircraft.  Partial  cutting  of  glass  describes 
use  of  explosives  (at  present)  to  weaken  or  partially  break  out 
sections  of  the  canopy  glass  to  reduce  resistance  to  passage  of 
seat  and  ejectee  through  the  glass.  (This  selection  may  also  be 
used  to  describe  partial  operation  of  a  system  designed  to 
completely  cut  the  glass  but  which  through  malfunctioning  leaves 
large  glass  sections  in  place  which  were  removed  by  the  seat. 

In  the  event  it  is  so  used  a  narrative  description  of  the 
evidence  forming  the  basis  for  the  selection  decision  would  be 
helpful  for  the  analyzer.) 


Section  VI.  Methoci  of  Ejection  Iiutiation 

This  i •iform.it ion  i.s  useiul  in  an.5lyzing  f’kul  incidence  and 
severity,  acce.ss  to  specific  handles,  which  individual  in  multi- 
placn  aircraft  initiated  escatae,  system  frei-  -v^indstream  stabil¬ 
ity,  and  other  factors  affected  by  "metliod  c;  ejection 
initiation"  which  might  be  and/or  often  are  .alleged  to  affect 
ejectei^  safety. 

Section  VII.  Ejody  Position  at  Ejection  (As  Compared  To  Optimal) 

This  information  also  is  useful  in  analyzing  flail  incidence  and 
severify  (i.e.,  eloowia)  ,  and  the  incidence  and  severity  of  other 
injuries,  especially  vertebral.  Narrative  .statements  concerning 
tne  oases  tor  selection  would  oe  useful.  It  snould  be  noted  by 
FSR  preparers  that  injury,  for  example  vertebral  compression 
fracture  or  paravertebral  muscle  strain,  does  not  per  se 
indicate  non  optimal  body  position. 

Sections  VIII.  Position  of  Ejection  Seat,  IX.  Method  Of  Separating 

Man  From  Seat,  and  X.  Method  of  Deploying  Parachute 

This  information  usually  is  exami.ned  for  evidence  of  malfunction 
or  possibly  non-standard  system  configuration,  especially  since 
the  last  two  data  types  are  pre-determined  by  system  design 
unless  t.here  is  a  malfunction. 

Section  XI.  Parachute  Opening  Shock 

Information  from  tinis  section  is  used  as  a  gross  indicator  of 
possible  injury  potential  and  for  gross  comparisons  between 
systems  use<i  under  similar  ejection  speeds,  descent  rates, 
attitudes,  and  ejected  weights,  and  between  similar  probable 
parachute  pack  opening,  full  line  stretch,  etc.,  airspeeds  and 
altitudes.  Due  to  the  qualitative  nature  of  the  data  fresn 
individuals  not  accustomed  to  parachuting,  these  data  can  only 
be  used  for  gross  comparisons  and  gross  indications  but, 
nonetheless,  are  of  value  in  assessing  likelihood  of  adverse 
impact  upon  ejectee  safety. 
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Section  XII.  Oscillations 


Oscillations  can  ..jduce,  and  have  induced,  among  electees  motion 
sickness,  can  cause,  and  have  caused,  ejectee  entanglement  with 
suspended  equipments,  can  lead  and  probably  have  led,  to 
parachute  landing  injuries  which  otherwise  might  be  avoided. 

The  4-line  release  was  introduced  in  part  as  a  means  of  reducing 
the  incidence  and  severity  of  ejectee  oscillations  while 
descending  under  a  parachute  and  to  thereby  reduce  the 
likelihood  of  oscillation  induced  problems. 

Sections  XIII.  Parachute  Damage  and  XIV.  Cause  of  Parachute  Damage 

Parachute  damage  not  caused  on  surface  contacts  can  be  valuable 
in  assessing  opening  shock,  system  malfunctions,  and  ejectee 
descent  rate  at  surface  impact.  Ground  damage  can  help  in 
assessing  the  dragging  potential  and  other  potentially  injurious 
ejectee-surface  interactions  for  specific  escapes  and  for 
various  types  of  landing  sites  and  sets  of  landing  site 
conditions. 

OPNAV  3752/9  (page  2  of  2)  (Fig.  12) 

Section  XV.  Direction  Faced  at  Parachute  Landing  With  Respect  to 

Horizontal  Travel 


This  information  will  oe  reviewed  for  indications  of  potentially 
adverse  effects  upon  ejectee  safety. 

Section  XVI.  Landing  Conditions 

This  information  will  be  examined  for  evidence  of  ejectee 
landing  injuries  and/or  problems. 

Section  XVII.  Canopy  Deflation  Pockets  (Water  Landing  Only) 

This  information  will  be  examined  in  conjunction  with  that 
presented  in  Section  XVI  (Landing  Conditions) ,  this  page,  and 
Section  XII  (Survival  Problems  Encountered  by  This  Person)  of 
OPNAV  3752/10,  especially  01  (Inadequate  Flotation  Gear),  05 
(Entanglement  (Parachute) ) ,  06  (Dragging  (Parachute) ) ,  07 
(Parachute  Hardware  Problem) ,  and  09  (Pulled  Down  by  Sinking 
Parachute)  to  ascertain  types,  frequencies  and  severities  of 
problems  encountered  by  ejectees  during  and  after  landing  in 
water. 

Sections  XVIII.  Sequence  of  Actions  Accomplished  Before  Landing, and 
XIX.  Sequence  of  Actions  Accomplished  After  Landing 

This  information  is  useful,  when  compared  to  probable  parachute 
inflation  altitude  and  speed,  to  help  ascertain  how  well 
ejectees  are  able  to  function,  how  well  they  are  aole  to  prepare 
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for  landing,  and  how  well  they  are  able  to  function  after 
landing  to  enhance  their  survival.  It  is  especially  iirportant 
information  for  over  water  ejections  ixit  is  also  important  for 
ejections  occurring  over  land  (the  overland  information  might 
help  in  the  analyses  of  the  overwater  situation) .  Narrative 
discussion  concerning  ejectee  reasons  for  both  the  actions  taken 
and  the  sequence  in  which  they  were  performed  might  help  in 
assessing  success  or  deficiencies  in  training  programs  and/or 
success  or  problems  with  equipments. 

OPNAV  3752/10  (pages  1,  2  and  3  of  3)  (Figs.  13,  14  and  15) 

Section  I.  Conditions  Prevailing  at  Survival/Rescue  Site 

This  information  can  help  in  ascertaining  causes  for  fatalities, 
injuries,  delayed  rescue,  and  other  problems  which,  if  clearly 
and  correctly  defined,  might  result  in  the  future  acquisition  of 
improved  systems  and/or  future  development  of  improv^ 
techniques. 

Section  II.  Time  Lapse  Sequence  for  Actual  Rescue  Vehicles/Personnel 

Time  lapse  information  is  important  in  assessing  the  amount  and 
types  of  survival  equipments  which  should  be  provided  ejectees 
as  standard  elements  of  the  AAES  (i.e.,  how  long  must  an  ejectee 
be  essentially  self-supporting  relying  only  upon  survival 
equipments  provided  with  the  system) . 


Section  III.  Time  This  Individual  Spent 

Hypothermia  and  poor  flotation  seem  to  be  likely  major  causal 
factors/associated  factors  for  many  drownings  and  possibly  some 
lost  at  sea  ejectees.  Time  spent  in  water  and  in  raft  when 
combined  with  air  temperature,  water  temperature  and  informa¬ 
tion  concerning  other  conditions  might  help  better  define  the 
post-ejection  in-water  survivors'  problems. 

Sections  VI.  Rescue  Alerting  Means,  VII.  Alerting  Ccnmunications 
Problems,  VIII.  Delays  in  Departures  of  Rescue  Vehicle (s),  IX. 

Rescue  Vehicle  Problems  Enroute,  X.  Problems  in  Locating  IncJividual 
or  Keeping  Individual  in  Sight,  and  XI.  Rescue  Equipment  Used 

SAR  problems  can  be,  and  have  been,  very  critical  to  survival  or 
death  of  an  ejectee.  Better  definition  of  these  problems  could 
direct  attention  to  better  systons,  techniques  and  training  for 
SAR  forces  or  perhaps  impact  future  AAES  technology  in  ways 
enhancing  ejectee  survival,  detectability  by  rescue  forces,  and 
rescue. 


Section  XII,  Survival  Pronleire;  Ka'-'otintered  by  This  Person 


TtU3  information  hel[>;  in  oefinirKj  the  decree  of  self- 
sufficiency  required  by  an  eje^'tee  under  various  conditions  for 
survival  and  suqqests  problems  requiring  resolution.  Certain  of 
these  data  will  tv?  analyzed  with  other  information  presented  on 
the  various  pages  of  tiie  completevi  FSR  to  (letter  define  the 
types,  frequency  and  seventy  of  survival  problems. 

Section  XIII.  Problems  That  Complicated  Rescue  Operations 

This  information  will  tx?  analyzed  in  conjunction  with  that 
presented  in  Sections  VI,  VII,  VIII,  IX,  X,  and  XI. 

Section  XIV.  Individual's  Physical  Condition 

This  information  cari  help  define  boOi  survival  and  rescue 
problems  and  their  causes  and  will  tx^  analyzed  in  conjunction 
with  other  information  presented  in  the  FSR  to  define  system^' 
equipment,  training  and  other  requirements. 

OPNAV  3752/11  Analysis,  Conclusions  and  Recommendations  (Fig,  16) 

This  is  probably  one  of  the  most  important  parts  of  a  well 
prepared  FSR  and  one  of  the  most  dangerous  for  poorly  prepared, 
poorly  reasoned  ones.  This  section  has  been  used  to  advance 
many  novel  ideas  as  well  as  time  worn  "classic"  ideas.  Caution 
should  be  exercised  by  the  FSR  preparer  in  developing  and 
presenting  analyses,  conclusions  and  reconmendations  to  ensure 
that  they  are  supported  by,  and  in  consonance  with,  the  facts 
reporte<i  throughout  the  FSR  or  that  full  explanation  is  providevi 
for  the  discrepancies.  The  preparer  needs  to  fully  document  and 
explain  his  analyses,  conclusions  and  recommendations  so  that 
all  who  read  them  can  understand  the  statements  and  the 
asscx:iated  rationale,  irrespective  of  their  agreeing  or  dis¬ 
agreeing  with  them. 

This  section  will  be  examined  under  the  Data  Program  in  the 
light  of  the  collections  of  other  cases  to  ascertain  which 
analyses,  conclusions  and/or  recommendations  appear  most  likely 
to  best  define  problems,  requirements  and/or  solutions. 


TYPICAI.  PIANNF.D  ANAI.YSES  AND  THEIR  FSR  DATA  NEEDS 


At  present  the  Aircrew  Automated  Escape  System  (.AAl'IS)  In-service 
Dsago  Data  Analysis  Program  is  primarily  directed  toward  develofmient 
and  implementation  of  automatic  data  analysis  techniques  capable  of 


providing  rapid,  repeatable,  non-labor  intensive  (and  therefore  less 
error  prone)  analysis  automatically  as  the  data  hank  is  updated. 
Staffing  limitations  coupled  with  recent  personnel  losses  make  exceed¬ 
ingly  difficult  simultaneously  developing  and  r:..  n  ?menting  such  tech¬ 
niques  and  performing  specific  analyses.  Nonetlieless,  to  a  limited 
degree,  tiie  Data  Program  is  proceeding  with  analy -.es  of  the  available 
data.  In  many  instances  these,  as  well  as  future  planned  analyses, 
cannot  be  completed  until  the  data  bank  is  expanded  to  include  data 
from  ejections  prior  to  1969,  perhaps  back  to  approximately  1954,  and 
upgraded  to  include  data  for  ejections  occurring  after  the  initial 
transfer  of  data. 

i^at  are  some  typical  on-going  and  planned  ejection  data 
analyses?  l>/hat  techniques  and  what  data  are  being  or  will  be  used  in 
these  analyses?  What  problems  must  be  overcome  to  develop  meaningful 
analyses  capable  of  generating  what  sorts  of  outputs  to  impact  Fleet 
AAES/ALSS  problems?  Is  the  Data  Program  just  an  academic  exercise  or 
is  it  likely  to  serve  a  useful  purpose  in  resolving  Fleet  AAES/ALSS 
problems? 

One  of  tile  many  problems  subjected  to  preliminary  analysis  with 
plans  for  later  in-depth  analysis  under  this  Data  Program  is  that  of 
the  out-of-envelope  ejectee.  Tne  most  obvious  question  concerning 
this  problem,  a  question  that  has  generated  considerable  controversy 
and  virtually  no  agreement  is;  Why  did  ejection  occur  out  of  the 
escape  system's  performance  envelope?  Preliminary  analytic  efforts 
concerning  that  question  are  presented  as  Figure  21  while  preliminary 
thinking  concerning  the  inseparable  issue  of  why  an  ejection  might  be 
classified  as  having  been  initiated  out-of-the-envelope  is  set  forth 
in  Figure  22.  In  addition,  the  preliminary  review  conducted  on  the 
data  suggests  that  there  well  may  be  an  interrelationship  between  many 
of  the  out- of -envelope  ejections  and  many  of  the  failures  of  aircrew 
to  eject  prior  to  aircraft  impact  with  the  surface. 

In  some  cases  determination  whether  an  ejection  was  initiated 
within  or  outside  an  escape  system's  performance  envelope  is  a  very 
complex  question  requiring  information  concerning: 

o  Aircraft  parameters 

-  airspeed 

-  altitude  above  terrain  and  terrain  profile 

-  descent  rate 

-  attitude 

-  rate  of  attitude  change 

-  accelerations  during  initiation  and  egress 
phases  of  escape 


o  Escape  system  configuration 

-  type  escape  system 

-  location  within  aircraft 

-  system  stabilization  effectiveness 

-  system  timing 

-  trajectory  control/alteration/divergency 

-  parachute  functioning 

o  Total  ejected  weight 
o  Total  weight  suspended  under  parachute 
o  Type  landing  terrain 

o  Ejectee  physical  condition  from  onset  of  >.  -“rgency 
through  rescue  or  death 

as  well  as  other  data  normally  furnished  in  an  FSR.  Manipulation  of 
these  data  requires  generation  and  use  of  a  number  of  formulations  and 
standard  data  banks  for  each  aircraft-escape  system  combination  in 
service.  Except  when  ejection  is  abruptly  stopped  by  aircraft  impact 
with  the  surface  (a  type  2  ejection)  or  the  non-malfunctioning  system 
sequencing  is  abruptly  stopped  by  impact  with  the  surface  or  surface 
objects,  resolution  of  the  in  or  out-of-envelope  issue  may  be  too 
complex  for  easy  answers. 

What  must  be  done  to  reduce  the  incidence  of  out-of-envelope 
ejections  and  failures  to  eject?  Tlie  preliminary  data  reviews 
completed  were  not  sufficient  to  provide  sufficiently  clear  and 
complete  problem  definitions  suitable  for  initiating  and  guiding 
design  efforts.  However,  they  offer  some  initial  insights  into  the 
problems  and  the  general  nature  of  possible  solutions: 

o  When  the  emergency  is  not  an  aircraft  failure  or  a  departure 
from  controlled  flight,  resolution  of  both  the  out-of-envelope 
ejection  and  the  failure-to-eject  problems  migiit  not  involve 
changes  to  the  escape  system  but  might  involve  development  of 
means  for  avoiding  unintended  surface  contact  by  the  aircraft, 
possibly  with  emphasis  on  specific  missions  or  phases  of 
flight  such  as  shallow  dive  angle  bombing,  strafing,  night 
landings,  or  foul  weather  low  level  flights  over  rough 
terrain. 

o  When  the  emergency  involves  aircraft  failure  or  a  departure 
from  controlled  flight  occurring  under  conditions  within  the 
escape  system  performance  envelope,  resolution  of  both  the 
out-of-envelope  and  failure-to-eject  problems  might  involve 
improving  means  influencing  aircrew  escape  initiation 
decisions  to  ensure  a  greater  proportion  are  initiated  well 
before  the  performance  envelope  margins  are  reached  or 
breached . 
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o  Wien  the  emergency  involves  aircraft  failure  or  a  departure 
from  controlled  flight  occurring  at  or  below  minimum  existing 
performance  capabilities,  resolution  of  the  out-of-envelope 
ejection  and  failure-to-eject  problems  might  require  both 
enhancement  of  tne  escape  envelope  and  the  speed  of  aircrew 
decision  to  initiate  escape. 

Further  analyses  are  required  and  planned  to  develop  the  data  more 
completely  to  ascertain  whether  the  preliminary  indications  are  valid 
and,  if  so,  to  define  the  problems  in  ways  that  will  aid  designers  in 
comprehending  and  addressing  them. 

Another  problem,  a  perennial  one,  is  the  issue  of  ejecting 
through-the-canopy  versus  jettisoned-canopy,  partially-cut-canopy  or 
totally- fragmented-canopy  ejection.  Aspects  of  this  problem  are 
addressed  in  separate  papers  enclosed  in  this  brochure.  Similarly, 
flail,  a  long  standing,  ever  present  problem,  is  addressed  in  separate 
papers  included  in  this  brochure  and  therefore  need  not  be  treated  in 
depth  in  this  paper.  However,  both  problems  have  fcieen  the  subjects  of 
considerable  preliminary  data  review  and  analyses  and,  it  is  planned, 
will  be  the  subjects  of  continuing  efforts  within  the  Data  Program  as 
the  effort  of  achieving  automated  data  analyses  progresses. 

A  fourth  example  is  one  that  also  has  long  stood,  that  of  helmet 
loss.  Some  preliminary  data  sorts  have  been  made  and  some  preliminary 
findings  offered  in  October  1981  during  a  presentation  at  the  Aircrew 
Automated  Escape  Systems  (AAES)  Data  Analysis  Program  Symposium. 
Additional  efforts  are  planned  but  are  not  expected  to  begin  in  the 
near  term. 

A  major  problem  confronting  the  Data  Program  is  the  vast  trove  of 
ejection  data  already  available  and  the  many  problems  awaiting  inves¬ 
tigation.  Some  are  now  underway  and  many  are  planned  but  awaiting  the 
availability  of  resources.  Others  are  planned  but  are  awaiting 
acquisition  of  additional  data;  for  example  the  developnent, 
solicitation  and  analyses  of  questionnaires  to  amplify  or  clarify  the 
existing  data. 

What  is  the  role  of  the  ejection  investigator  and/or  PSR  preparer 
in  this  effort?  Figure  23  depicts  the  data  chain  which  provides  the 
data  used  by  t-his  Data  Program  while  Figure  24  lists  some  of  the 
expected  use-oriented  results  of  the  analyses  to  be  conducted.  The 
ejection  investigator  and  FSR  preparer  are  extremely  critical  links  in 
the  AAES  data  chain,  for  it  is  they  who  provide  the  data  used  in  the 
Data  Progrim.  Very  little  data  not  gathered  and  reported  during  the 
investigation  and  preparation  of  the  FSR  can  be  obtained  by  the  Data 
Program.  Hence,  if  the  information  is  not  acquired  or,  although 
acquired,  not  reported,  it  cannot  be  analyzed  to  help  define  problems. 
If  data  reported  either  is  inaccurate  or  incorrect  or  is  incorrectly 
entered  into  the  FSR,  that  data  might  not  be  detected  as  being  faulty 
and  thus  might  adversely  affect  the  analyses  and  problem  definitions. 
One  specific  aspect  of  the  MORs  and  now  the  FSRs  has  been,  and  is, 
especially  vulnerable  to  these  types  of  problems  and,  therefore, 
requires  specific  addressal;  determining  causes  of  injuries  and/or 
problems , 


ASCERl’AINMENT  AND  REPCH-n'AGE  OF  TOE  CAUSATION  OF 
FOECTION  A?'«CIATIT)  INJURIES  AND  PROBLEMS 


The  ejection  investigator  often  faces  an  extremely  difficult  task 
of  explaining  tiie  causes  of  injuries  incurred  during  ejections  or  of 
problems  experienced  during  the  escape.  In  many,  if  not  most,  cases 
the  investigator  is  confronted  either  with  major  gaps  in  tlie  available 
data  (eg.,  ejectee  cannot  recall,  no  witnesses,  equipment  lost,  etc.) 
or  with  apparent  or  actual  contradictions  (eg.,  disagreement  between 
witnesses'  reported  observations,  discrepancies  between  witnesses' 
observations  and  condition  or  location  of  equipment,  etc.).  How 
should  the  investigator  resolve  these  problems,  what  actions  should  he 
take. 5 


Probably  the  single  most  important  task  which  the  investigator  is 
required  to  perform  is  the  search  for,  and  the  accurate  and  complete 
reportage,  of  all  facts  concerning  the  ejection  and  identifying  how 
each  reported  fact  or  piece  of  information  was  ascertained  (eg., 
measured  with  a  ruler,  measured  with  25  ft.  tape,  measured  by  pacing 
off  the  distance;  reported  by  ejectee,  reported  by  witness,  reported 
by  investigating  team  members;  statement  from  a  manual,  statement  from 
an  expert,  hypothesis;  etc.).  Probably  the  least  useful  and  often 
most  dangerous  thing  an  ejection  investigator  can  do  is  to  guess 
concerning  the  causal  factors  of  reported  events,  problems  and 
injuries  and/or  to  arbitrarily  rule  out  reported  facts  and  information 
without  both  explaining  that  such  action  has  been  taken  and  defining 
clearly  the  rea.soning  underlying  that  action. 

One  of  the  aspects  of  ejection  investigation  which  at  first 
appears  helpful  only  to  later  turn  out  to  cause  more  troubles  than  it 
helps  to  solve,  is  the  existing  extensive  body  of  what  might  be  termed 
"classical  causal  factors"  for  ejection  associated  injuries  and/or 
problems.  These  are  the  "hand-me-downs"  passed  from  one  generation  to 
the  succeeding  generation  of  ejection  investigators.  .Most  of  us,  be 
they  engineers,  flight  surgeons,  life  support  equipment  officers, 
aviation  medical  safety  officers,  pilots,  naval  flight  officers,  etc., 
even  aviation  physiologists,  have  heard  and  p)erhaps  without  any 
question  accepted  some  of  these  long-accepted,  taught  and  used 
explanations  for  certain  types  of  injuries  and/or  problems  associated 
with  ejection.  These  appear  with  frequency,  unchallengeable  articles 
of  faith,  in  the  FSRs  (Flight  Surgeon's  Reports).  Thus  we  see  upon 
occasion  in  an  FSR  causal  factors  advanced  that  do  not  and  cannot 
square  with  the  facts  reported  for  the  individual  case  as,  for 
example,  in  a  recent  ejection  resulting  in  an  upper  arm  fracture. 

After  reporting  that  the  ejectee 's  arms  had  flailed,  the  investigator 
stated  that  the  cause  for  the  fracture  was  windblast,  even  though  the 
total  airspeed  of  the  aircraft  at  ejection  reportedly  was  3  knots.  It 
is  easy  to  understand  the  train  of  logic  evolution  in  tliis  case:  the 
injury  was  a  flail  type  break,  flail  classically  is  understood  to  be 
caused  by  windblast  and,  therefore,  ipso  facto,  the  break  was  caused 
by  windblast. 


Table  I  offers  the  reader  a  nuinber  of  examples  of  common  ejection 
related  injuries  and  problems  and  the  often  cited  "classical"  causal 
factors.  This  list  is  offered  not  to  provide  a  list  from  which  causes 
may  be  selected  (PLEASE  DON'T)  but,  rather,  a;'  simply  a  list  of  what 
often  are  too  pat  answers  to  the  question  of  way  did  that  result 
occur . 

What  problems,  however,  if  any,  can  use  of  classical  causal 
factors  or  guessed  causal  factors  induce?  Such  citations  help  to 
direct  and  constrain  the  definitions  of  problems  and,  in  turn,  focus 
the  attention  and  efforts  of  those  who  attempt  to  correct  the  problems 
in  very  specific,  often  limited  scope  directions.  The  frequent  result 
is  that  the  fixes  produced  appear  suitable  since  design,  testing  and 
evaluation  are  driven  by  the  stated  causal  factors,  although  in  actual 
service  the  problem  continues  to  occur  largely  unabated  after  the 
fixes  have  been  incorporated. 

The  Navy's  resources  are  limited  and  those  devoted  to  aircrew 
automated  escape  systems  (AAES)  and  aircrew  life  support  systems 
(ALSS)  appear  generally  to  be  even  more  so.  Thus  the  Navy  cannot 
afford  attempting  solutions  of  incorrectly  and/or  misleadingly  defined 
problems.  Nor  can  the  AAES/ALSS  community  afford  the  consequent 
ancillary  result  of  appearing  to  either  not  care  about  aircrew 
problems  or  to  not  be  sufficiently  competent  to  resolve  the  "everyone 
knows  about  it"  type  problem  that  unresolved,  long-existing  problems 
soon  become.  And  certainly,  most  inportantly,  our  Navy  aircrew 
deserve  better  from  all  of  us. 

There  is  another  problem  which,  although  serious,  seldom,  if 
ever,  has  impacted  the  ejection  investigators  but  probably  will  soon. 
This  problem  does  have  serious  impact  upon  the  suppliers  of  Navy 
AAES/ALSS  and,  eventually,  could  have  serious  iiTf>lications  concerning 
AAES/ALSS  cost,  performance  and  availability.  The  problem  is  product 
liability.  In  many  product  liability  cases  excerpts  of  the 
investigations  have  been  prepared  by  the  Judge  Advocate  General's 
office  for  release  and  contain  the  classical  and/or  incorrect/mis¬ 
leading  causal  statements  developed  by  the  ejection  investigator. 
(Another  critical  problem  in  this  regard  has  been  the  appearnace  in 
journals  of  articles  describing  ejection  associated  injuries  and/or 
problems  and  offering  as  the  determined  causal  factors  some  of  the 
classical  causal  factors.  In  many  instances  the  authors  of  such 
articles  display  to  knowledgeable  individuals  a  surprising  degree  of 
misinformed  opinion  and  lack  of  knowledge  concerning  the  equipments 
involved.)  With  respect  to  the  product  liability  problan,  an  ejection 
investigator  should  keep  in  mind  that  increasingly  the  investigators 
are  being  called  as  witnesses  and  their  statements  as  to  the  causal 
factors,  influences  and  mechanisms  then  subjected  to  merciless  public 
scrutiny.  One  should  be  prepared  to  very  carefully  and  exactingly 
prove  one's  findings  and  theories,  particularly  if  published  in 
journals. 
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What  on  the  other  hand,  is  the  problem  if  an  ejection  inves¬ 
tigator  cannot  clearly  identify  certain  causal  factors  and  admits  that 
fact.  Frcxn  the  viewpoint  of  AAES/ALSS  data  analysis  aimed  at  defining 
problems,  lack  of  a  defined  causal  factor  does  not  pose  any  serious 
problems.  Certainly  not  stating  causal  factors  when  one  cannot  be 
certain  produces  less  of  a  problem  than  stating  a  not  clearly  proven 
causal  factor.  One  should  not,  however,  be  discouraged  from 
hypothesizing  which  might  be  the  causal  factor  as  long  as  one  clearly 
indicates  both  that  the  factor  listed  as  the  causal  agent  is  a 
hypothesis  and  the  bases  underlying  that  choice  of  agents. 

In  many  instances  the  information  obtained  during  a  thorough 
investigation  of  a  single  ejection  case  (whether  involving  one  or 
multiple  individual  ejectees)  may  be  sufficient  to  permit 
identification  of  all  injury  and  problem  causal  factors.  However,  in 
many  cases,  the  information  which  the  in-field  investigator  can 
develop  is  inadequate  and  assistance  is  needed.  A  considerable 
cOTinunity  of  AAES/ALSS  equipment  expertise  exists  within  the  Navy, 
much  of  which  can,  on  request,  provide  assistance.  Table  II  lists  and 
provides  points  of  contact  for  U.S.  Navy  activities  having  specific 
and  detailed  expertise  concerning  AAES/ALSS.  The  investigator  also 
should  be  aware  that  there  exists  an  immense,  growing  body  of  data 
which,  when  properly  treated  and  analyzed,  might  prove  helpful  in 
understanding  or  interpreting  the  data  and  information  acquired  for  a 
specific  case.  (Ihis  latter  aspect  is  discussed  in  more  detail  in  a 
separate  paper.) 

To  summarize,  then,  the  critical  points  concerning  the  ejection 
investigator's  task: 

o  Identify  and  record  all  data 

o  Where  causation  can  be  clearly  established,  so  state  and 
define  bases  for  statement 
o  Where  hypotheses  concerning  causal  factors  seem 

reasonable,  state  them,  identify  tliem  as  hypotheses  and 
furnish  your  rationale  for  the  hypotheses, 
o  Do  not  state  event  or  causal  factor  guesses  or  hypotheses 
as  though  they  were  established. 


NEED  FOR  NARRATIVE  DESCRIPTIONS  AND  EXPLANATORY  NOTES  IN  THE  FSR 


Throughout  an  ejection  investigation  and  the  subsequent  preparation  of 
the  Flight  Surgeon's  Report  (FSR),  the  investigator (s)  and  preparer (s) 
should  remember  that  the  FSR  out  of  necessity  is  a  checklist  type 


formatted  report.  The  checklist  format,  of  course,  in  part  is  used  to 
simplify  complicated  tasks,  such  as  ejection  investigations,  and  to 
ensure  completeness  of  reportage  concerning  common,  anticipatable 
and/or  potential  aspects. 

Throughout  the  PSR,  therefore,  checklist  subsets  are  provided 
from  which  the  preparer  is  required  to  select  the  term(s)  or  phrase (s) 
most  applicable.  Ttiese  subsets  are  employed  to  solicit  descriptions 
of  events,  problare  and  behavioral  aspects  frequently  associated  with 
or  commonly  occurring  prior  to,  during  and/or  following  an  ejection. 
The  terms  and  phrases  offered  usually  are  simple,  often  one,  two  or 
three  words  long,  and  can  encompass  a  broad  spectrum  of  specific 
aspects  of  an  escape  which  share  one  or  more  conmon  attributes. 

Unfortunately,  often,  despite  shared  attributes,  the  lumping  of 
specific  aspects  under  one  term  conceals  important  differences  among 
those  for  an  individual  case  and  among  those  for  a  collection  of 
cases.  Often  concealed  through  lumping  are  those  differences,  such  as 
relationship  of  a  specific  aspect  with  sequenced  events  (i.e.,  did 
"flailing  -  lower  extremities"  occur  prior  to,  during  or  after 
man-seat  separation,  during  drogue  operation,  during  parachute  opening 
shock,  etc.),  which  would  help  clarify  the  actual  causal 
mechanism(s) .  Thus  lumping  serves  to  make,  for  example,  all  "flailing 
-  upper  extremities"  occurring  after  egress  appear  to  be  the  same  and, 
therefore,  implicitly,  likely  to  result  from  the  same  causal  factors. 
In  fact  there  are  many  likely  causes,  as  for  example,  for  "flailing  - 
upper  extremities"  and,  therefore,  the  oversinplif ied  lumping  may 
confuse  those  seeking  to  identify  the  causal  mechanisms. 

The  complexity  of  specific  aspects  such  as  upper  limb  flail  is 
discussed  in  greater  detail  in  the  accompanying  paper  entitled 
Preliminary  Generalized  Thoughts  Concerning  E'^^tion  Flail  Phenoiyna. 
It  is  because  of  the  potential  complexities  hidden  by  the  offered 
terms  that  throughout  the  FSR  there  are  provisions  for  and  requests 
for,  narrative  descriptions  and/or  explanations  illuminating  the 
specific  aspect(s)  covered  by  the  selected  term.  In  essence,  then, 
when  a  report  is  fully  annotated  with  explanatory  notes,  the  terms 
have  served  as  a  checklist  during  the  ejection  investigation  and  FSR 
preparer,  therefore,  need  to  recognize  the  critical  importance  of  the 
explanatory  notes  and  to  seek  and  report  information  which  may  help 
researchers  and  designers  to  identify  and  correct  the  individual 
causal  mechanisms  causing  undesirable  specific  aspects.  As  examples 
of  the  degree  of  complexity  which  might  be  concealed,  consider  Figures 
25  and  26  which  are  questionnaires  currently  being  developed  to 
enhance  AAES  cotnminity  knowledge  concerning  upper  limb  flail  and 
concerning  post-egress  tumble  in  the  hopes  that  the  underlying  causes 
can  thereby  be  identified  and  eliminated. 
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GUIDANCE  AND  ASSISTANCE  FOR  THE  INVESTIGATOH/FSR  PREPARER 


As  a  side  effort  to  the  analytic  effort  being  undertaken  by  the 
Naval  Weapons  Engineering  Support  Activity,  an  effort  has  been 
initiated  with  the  assistance  of  the  Naval  AerOTiedical  Research 
Laboratories,  Pensacola,  to  develop  a  number  of  field  investigator 
guides  concerning  both  the  AAES  and  associated  ALSS  subjected  to  an 
emergency  use.  These  guides  are  being  developed  in  an  attempt  to  aid 
the  investigator/FSR  preparer  in  conducting  a  thorough  investigation 
to  glean  and  report  maximal  infoririation  with  a  minimum  of  effort  and 
confusion  on  their  part  and,  also,  to  thereby  enhance  the  quality  and 
quantity  of  information  presented  in  FSRs.  Preliminary  drafts  of  the 
guides  for  examining  and  investigating  helmets  and  oxygen  masks  have 
been  prepared  and  are  included  in  this  brochure.  In  addition,  a  very 
general  decision  tree  has  been  developed  in  preliminary  form  and 
included. 

It  is  intended  that  these  and  other  guides,  as  they  are 
developed,  will  be  evaluated  during  post-test  investigative  efforts 
following  ejection  tests  and  then  furnished  to  selected  flight 
surgeons  and  aviation  physiologists  for  further  evaluation  and 
coftment.  If  the  guides  appear  suitable,  helpful  and  acceptable,  ways 
will  then  be  sought  to  formalize  their  development,  updating  and 
availability. 
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TABLE  I 


OFTEN  CITED  CLASSICAL  CAUSAL  FACTORS  FOR 
INJURY  AND  PROBLEMS  ASSOCIATED 
WITH  EJECTION 


INJURY/PROBLEM 

o  Vertebral  compression  facture. 


o  Aviator  rising  off  seat  and/or 
striking  canopy  during  negative 
G  flight  conditions. 

o  Helmet  lost  during  ejection. 


0  Limb  flail, 
o  Neck  injury. 


CITED  CLASSICAL  CAUSAL  FACTORS 

-  Poor  body  position. 

-  Poor  restraint. 

-  Seat  acceleration. 

-  Seat  slap. 

-  Scoliosis 

-  Anthropometry 

-  Loose  lapbelt. 

-  Poor  restraint. 

-  Mis-sized  torso  harness 
used. 

-  Windblast. 

-  Loose/broken  chin  strap. 

-  No  nape  strap. 

-  Improper  fit/fit  pads. 

-  Wind  under  visor 

-  Helmet  weight/c.g. 

-  windblast. 

-  (If  present  Ballistic  spreader 
gun  parachute  opener  induced 
excessive  opening  shock. 

-  Poor  body  position. 

-  Windblast  induced  helmet 
aerodynamic  lift. 
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TABLE  II 


SOURCES  OF  OUTSIDE  ASSISTANCE 
FOR  THE  ACCIDENT  INVESTIGATING  FLIGHT  SURGEON 
AND  AVIATI(»J  PHYSIOLOGIST 


ALSS/AAES 

BQUIPMEm’ 

TYPE  AI»RESS 


TELEPHONE 

NUMBERS 


o  Total  Escape  System/ 
Life  Support  System 


o  Parachutes 


oCa  r  t  r idges/Ca  r  t  r idge 
Actuated  Devices/ 
Cartridge  (Ballistic) 
Catapults 


o  Rocket  Motors/ 
Rocket  Catapults 


o  Maintenance  &  General 
Systems 


Superintendent  215-441-2503 

Life  Support  Engineering  Auto:  441-2503 

Division  Aircraft  and 
Crew  Systems  Technology 
Directorate 

Naval  Air  Development  Center  (603) 

Warminster,  Pennsylvania  18974 

Technical  Director 
Crew  Systems  Division 
Naval  Air  Systems  Command 
(AIR-53iA) 

Washington,  D.C.  20361 
Head 

Parachute  Engineering  Div. 

Parachute  Systems  Dept. 

Naval  Weapons  Center  (641) 

China  Lake,  California  93555 

Director 

CAD  Engineering  Division 
CAD/PAD  Department 
Naval  Ordnance  Station  (512) 

Indian  Head,  Maryland  20640 

Director 

Aircrew  Escape  Propulsion 
Division  CAD/PAD  Dept. 

Naval  Ordnance  Station  (515) 

Indian  Head,  Maryland  20640 

Head  301-863-4141/ 

Air  Crew  Systems  Branch  4673 

Systems  Engineering  Test  Auto:  356-4141 

Directorate 

Naval  Air  Test  Center  (SY-71) 

Patuxent  River,  Maryland  20670 


301-743-4757/ 

4369 

Auto:  364-4757 


301-743-4261/ 

4876 

Auto:  364-4261 


714-939-2943 
Auto:  437-2943 


202-692-7486/ 

7548 

Auto:  222-7486 
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Data  Analyses  Aeromedical  Division 

Naval  Safety  Center 
Naval  Air  Station 
Norfolk,  Virginia  23511 

Head 

Life  Support  Equipment  Branch 
Aircraft  Maintenance  and 
Material  Division 
Naval  Safety  Center 
Naval  Air  Station 
Norfolk,  Virginia  23511 


o  AAES/ALSS  Data 
Analyses 


Head 

Analytical  Systems  Division 
Information  Systems  Dept. 
Naval  Weapons  Engineering 
Support  Activity  (ESA-31) 
Washington  Navy  Yard 
Washington,  D.C.  20374 


1 


804-444-2261 
Auto:  690-2261 


804-444-3949 
Auto:  690-3949 


202-433-3621/ 

3623 

Auto:  288-3621 
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THIS  IS  fARTOF  A  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  IN VESTK,ATK;N  Rl  I’l  iRT. 
LIMITED  DISTRIBUTION  ,\ND  SPECIAL  H.ANDLJNO  REQUIRED  IN  ACCORL-tANCF  WITH  CPNAVINST  i7i'i 


I.  GENERAL  INFORMATION 


t.  R9portTn9  Cuuodian  of  Mishap  Aircrait 

2.  Mtshap  Seventy 

J  M'Sh.ll)  C.lIr’iJlH  r  fj  ^  ijDT  '  ]  '  JH’ 

an4  Tima  I  local  I  or  M>tt>ap 


6  Motiei  A,C 


9.  Mama:  first,  middl®  initial  af  tRtbvidt*al  Mo  Sexjtl.  Ch«c*  |f2.  Gfade/ll3.  ScancnDflM 


ifivorvad  (Ifiwaciditional  snoots,  if  oacassarvl 


A,  Pilot  ir>  command  (at  time  or  mt&riaol 


B.  Co-pilot/atrters 


C. 


0. 


pilot  in 
control  »t 
time  ol  mljhnp 


Rate  I  Setaica  I  Dmitis 


16 

t  on  •  OO'; 


17.  Terrain  Oearsnee 

18.  Cabin  Altitude 

19  Time  at  Caotn  Aitituda 

20  Ambianr  Airiruiia 

2t  T.fne  of  A<r^**nt  A;':;  lOe 

feet  (AGL) 

feet 

hour^  ,  isnlKs 

feet  iMSL! 

hOLiTt  (entps 

22.  Piece  in  Pormetion  (N/A  if  smste  arrereff)  Ql  —  lead 

Q  2  “  VKinq 

22  Dwratt<jn  ot  Plitjht 

24.  Ausp^d  Of  o»  Mi'.nap 

1  n  9.  othar  lEjtptamf 

26.  Cloud  CpraPtioftc 

.  0  »  craar  .  3  -  m  doudt 

1  —  ov«c3(t  4  —  in  &  out  of  cloudi 

__  2  —  ttftdarcatt  —  S  —  Other  (ipacjfv)  .-r 


H.  MODEL  OF  OTHER  AIRCRAFT  (IF  INVOLVED) 


1 ,  fleporting  CustodiaR  of  this  Aircrsft 


36  Hot  icon 

___  t  — distinct 

.  2-ObB3J>«l 


8-nihet  irpacitvl. 
visibiiitv  — — — 


3.  8UNO  4.  No.  of  Occupants 


III.  NARRATIVE  ACCOUNT  OF  MISHAP  (Continue  on  a  separate  sheet,  if  necessarv) 


SUBMITTED  BY;  NAME  (Fliqht  Stargeoni 


SIGNATURE 


DATE 


INSTRUCTIONS  FOR  COMPLETION  OF  FORM  OPNAV  3752/3;  GENERAL  INFORMATION  AND  NARRATIVE  DATA 

I.  GENERAL  INFORMATION: 

1  Srt>  OFNAVINST  i/’SO  tj. 
r  ^^s^^dp  sevef'tv  MIR  A  8  oi  C) 

3  Seit  expidnatotv 

4  F'om  MIR,  e  g,.  1 -81 , 3-81 , 

5  Seit-expiandtorv 

6  Set^exp/dnj!L>rv 

7  Sell  expldnatofv 

8  Number  of  occupants  m  mishap  aircraft 

9  11  Self  explanatory  For  number  ?0,  state  IM)  for  male.  (F)  for  female 

12  Give  grade  or  i-ate,  if  military  e  g,  LT,  CAPT,  E  1 ,  etc  If  civilian  or  foreign  n.itiun.il  -nou.. ite  r.-<:ivi'i<  -‘.pf- 

13  USN.  USNR-R.  USMC,  etc 

14  Refers  to  duties  dur mg  mishap  f ! ight .  e  g.,  pilot ,  BN  'do  not  use  term  N FO) ,  a’ t  i»t)se»  ve* .  o.issenijn-  »*»i 

15  Foi  proper  classification,  see  Chapter  4  of  OPNAVINST  3750.6 
16.  Disposition  Code: 

A  —  Insufficient  remains  recovered  for  autopsy  hut  sufficiertt  for  tissue  jncl-oi  tiij,o  sp»*c>infn  .m.iivs's 
B  Death  due  to  causefs)  other  than  miunes  sustained 

C  Death  after  48  hours  due  to  miunes  sustained  and  autopsy  nor  pe'f«»'m<*<r 

D  Death  after  48  hours  due  to  miunes  sustairted  and  autx.)psv  pertonneo 

E  Death  withm  48  hours  due  to  miunes  sustained  and  autopsy  not  pe»fnin3t>d 

F  -  Death  withm  48  hours  flue  to  miunes  sustained  ami  autopsy  peiformeil  ■.mciUfiT*  i>s*..int.in«'> h.j  inn  DO.* 

G  -  Hospitalization,  ohservation.  SIQ,  or  grounding  excee<lmq  48  hou's 

H  Returned  to  full  duty  between  1  2  and  48  hours  jffe'  mishap,  to  uH'Unle  ho'>piT.iii/.iii.:n,  SU}  am  - 

N  -  Return  to  full  duty  between  0  1  2  hours  after  mishap. 

U  '  Disposition  unknown  I ncludes  remauts  tost  or  individual  trussing  Sulunit  >uppienu»nt.i!  v  •  igui'  ’  *  n w-  jh 

Questions  17-26  'efer  to  the  parameters  at  the  moment  the  adverse  occurrences  began  it  es:>iu.n**<i  .n.ui  o,-  pv 
17  Distance  above  ground 

18.  This  varies  between  pressurized  and  nonpressurizeU  jiicr<itt  if  unpressur ized,  it  vviii  lie  ttie  s.ime  .is  ui,.  t/n; 
sunzed,  ask  the  survivor  to  what  altitude  the  cabm  was  pressurized,  or  estimate  same  test) 

19  The  amount  of  continuous  time  that  the  aircraft  spent  at  that  altituiie  On  a  lonij  .toss  count' y  •  .-..i  ;i'  t  h  v 
of  flight  I  Item  23) .  If  during  ACM  or  bombing  run ,  it  rnay  f)e  a  very  short  period  ..>f  ume 

20  What  the  altimeter  reads  -  the  height  above  mean  sea  level 

21  Same  as  item  19.  unless  there  has  been  j  depressurization  or  change  nt  cockp.i  p«es$ui 'Zation  ou-  '•'<!  ou*  •  aro  ,•  ■'>  ,• 

22  Self-explanatory 

23,  From  takeoff  until  mishap 

24  Ask  survivor  If  estimated,  add  (  "est  ' 

25  &  26  Self  explanatory  Visibdiry  is  given  m  statute  miles 

II.  MODEL  OF  OTHER  A/C  (IF  INVOLVED): 

If  Theru  were  no  miuries,  Mtalities,  psychophysrolorjicjl  tacfors.  escjpe.nofoss  «  suiviv.u.o'v  .*•  -  i'-.. -i.'*  .■  j  , 

.:juse  factor  m  the  mishap,  the  information  recjuested  is  JH  th.jt  li  fHnuiiud  |f  th.s  is  n.,\  ,,s.-  u  j  •  r  «  • 

required.  Instructions  are  the  same  as  for  Section  i. 

III.  NARRATIVE  ACCOUNT  OF  MISHAP 

Give  .3  synopsis  of  the  significant  events  leading  up  to,  during,  anrl  fodnwmo  the  mtsh.io  m  'he  l■•nlhf  Su  .  .v  ’ 

placed  on  human  factors,  aeromedical ,  egress,  survival,  arid  rescue  .aspects  of  the  mishap  Th»'  miusi  d  d>is  r.,)-  -  s'>,  ' 

"Why"  arid  "how"  bf^long  in  the  analysis  section  t>f  the  OPNAV  3752/1  1  form  0« >  n.  .a  '/n  liirie  sur .  n  >r  , -i  s\,  >v  •  c- 
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1.  GENERAL 

1 

On  F*iqhi  Status 

5 

_  Days  L  Dui  , 

Iniurv  CUii«iif ication 

6 

.  Days  G'Ou'HjHd 

3 

Davs  in  HosoitaJ 

7 

_  Duration  of  AiteiPij  5iat*f  o’  C' 

)fir  (  1  ’  r  F-'  ' 

4 

Davs  in  Quarters 

INJURY 

SEVERITY 

II.  INJURIES  INCURRED  DURING  MISHAP  (list  additional  iniuries  in  IX) 

ICD  Code  CODE 

Body  Part 


Diagnosis 


Cause 


Body  Part 


Diagnosis 


Cause 


Body  Part 


Diagnosis 


Cause 


Body  Part 


Diagnosis 


Cause 


Body  Part 


Diagnosis 


Cause 


itt.  CAB  TESTS 


Signiticani 
►  3Ctor 


Carbon  MonoxKla 


Alcohol 


8f*»»  iaetie  Acid  (?«*»*> 


Oftt^SCTMO 


Hsb/Het 


0«h*r 


Othor 


UPtlNAtVStS:  aP  GR^  a«SAR  tcP.n 

DATE  TAK EH  ,,  .  ELA 

IV.  X-RAY  RESULTS 

QChaefc  if  porloiwad.  W>*»«  patfonnad 


ketones _ OTHER  ABNORMALITIES. 

ELAfSED  TIME  TAKEN  AFTER  MISHAP  . 


(Submit  raiuitj  on  a  wiutata  thwtl 

V.  PRE-EXISTI»G  OISEASES/OEFECTS  AND  OISEASES/DEFECTS  PRESENT  AT  THE  TIME  OF  THE  MISHAP 


Method  o*  Discovery 


OiaBnoaia 


WiyX^I  I  I  Other 


Waivers  (as  aoplicahlel 
Authority 


Vt.  SMOKER  OT«*  0«i>  #p»:kVday. 
VII.  AUTOPSY 


.Ha*  stnolred  lor_ 


t.  CondoetadSv/InPresencaOt; 

M  —  MtiHatv  P*fh<ilo«»» 

.  F  -  Flrjht  SufSBOft 

2.  Material  Submtmd  tia  A  FiP* 

1  -  !  Autopsy  Rftpost  _ 

.  C  -  CJvlIsan  Pathof09itt 

Y  -Othet 

ii-i-i  4  —  Fijreci  Tissue 

3.  Qprotoeot  AttaeiMd 

Q  Wilt  be  Forwarded 

NAME  OF  THIS  IMOIVIDUAL _ 

!!SN 

AIRCRAFT 

BtJNO 

2  'S 

INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/4:  MEDICAL  INFORMATION 

I.  GENERAL: 

^  Flight  StJius  Check  it  on  competent  tlight  orders  reqairlless  of  actuaf  parttcip.ituin  irt  mishap  Oihetwise  iMjvn  til.ini- 
'2  iniuiv  classification  m  accordance  with  Chapter  4  of  OPNAVfNST  3750  6. 

3  Self  explanatory 

4  I nclucle  ilays  spent  as  sick  m nuar ters  '  or  on  convalescent  leave  User!  as  an  indication  of  time  inn  av.nlahii?  iriv  oor / 

5  Excludes  nospitaiiijtion ,  convalescent  leave,  and  S  I  Q 

D  -  Include  total  days  grounded  indudiruj  day  of  mishap  diil  rtot  day  of  return  to  tlnifd  status.  Drr  n*>i  nu  (udc  d  iv.  ’  /..uif  c  .  • 
and  ot  on  convalescent  leave 

7  Altered  state  of  consciousness  as  defmerJ  m  InternatronaJ  Classification  of  Disease  (ICDI  780.  Duiat.on  m  tmuis  .mo  nnrujU's 

II.  INJURIES  INCURRED  DURING  MISHAP: 

List  injuries  m  decieasmg  order  of  seventy  In  fatal  cases,  list  piifTiaiy  cause  of  death  fust  Use  standard  rneuicui  temonoiuijv  •. 
diagnosis,  and  insert  ICD  code  which  most  r>earlv  describes  miury  m  colurnrs  provided,  fndicate  (he  estirrjatecf  i/iiiny  seveniy  ot  -‘.i 
other  injury  were  present,  using  OPNAVINST  3750.6  For  "Cause,"  briefly  describe  the  mechanism  of  injury.  '  "  ,  "Hvfinrtit'xiuti  ' 
etc.  (Explain  in  detail  on  the  3752/1  1  form.)  Indicate  extenral  faciuts  which  affected  mechanism  ot  inuiry  -aily  d  tho'-if  tuo.  <  .m 
I  ease  n  able  degree  of  conf  idence,  and  desci  ibe  rneans  for  establishing  that  conf  idence.  »  e  ,  '  ‘pamt  from  sea  i  f  ou  rtd  on  hpin^pt  a  i' 
rescuers  statement,  etc.  on  the  3752/11  form.  In  the  event  more  than  five  rnfurres  were  sustained,  list  the  feinjnniui  lOiurn-s  c 
injuries  (little  things  are  irnportant) .  Do  rtot  simply  state  "injuries  multiple  r»x  uetDrt"  for  falaldies 


Example: 


Body  Part 
Diagnosis 
Cause 
Body  Part 


Lumbar  spine  L-3  _ 

Anterior  compression  Fx 
_ Hyperflexion  due  to  election  forces 


INJURY 
sevERirv 
ICD  Code  CODE 


HI.  LAB  TESTS: 

Retain  aliquot  of  frozen  blood  and  unne  for  future  use  verification,  as  per  OPNAVINST  3/50  6  B'.nn 
Both  serum  and  urine  shall  be  submitted  tor  drug  screen  res(in<». 

"Elapsed  T ime"  -  indicate  time  m  hours  and  minutes  from  time  of  mishap  to  time  specimen  ut^touie^j 
For  all  abnormal  lab  values,  provide  an  explanation  for  value  or  indicate  plaii  *oi  •oll^^w  up  studies  B,.s 
to  the  Naval  Safety  Center  (Cvxie  14),  State  whether  abnormal  lab  results  were  sigi^iticant  >r  n,>t  to  misr-. 
section. 

IV.  X  RAY  RESULTS: 

Spinal  x-rays  are  required  following  all  eiections/boilouts  or  m  any  instance  of  suspected  back  mjurv  .is  t 
Attach  copy  of  x-ray  reports  to  this  f(  n.  Indicate  name  of  facility  where  x  rays  were  made 

V.  preexisting  OISEASES/DEFECTS; 

List  all  known  preexisting  diseases/defects  and  diseases.defects  preseixt  at  time  of  mishap  include  .ji 
such  as  defects  of  vision,  hearing,  etc. 

VL  SELF-EXPLANATORY 
VH.  AUTOPSY: 

Check  as  many  boxes  as  are  applicable 

Do  NOT  delay  submission  of  FSR  while  awaiting  return  of  AUTOPSY  REPORT 


"4  '•  s  f  :-)s 


DO  NOT  WRITE  HERE 


2  V. 


FLIGHT  KEJ>0RT 
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THtSIS  RAR3r0F  A  tii«5TED  USE  NAVAL  AIRCRAFT  MISHAP  INVESTIGATION  REPORT. 

UMITEO  DISTRIBUTION  ANB  SPECIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  OPNAVINST  3750  6 


IR  REMARKS;  Lut  additional  iniuriat  and/or  abnormal  lab  vaiuaa  raiatad  to  thia  miarrao.  and  any  other  pertinent  remarks 
(Ci-ntinue  on  separate  sheet,  if  necessary  I 


NAHK  OP  THIS  mDiVIDUAL^ 


.AIRCRAFT. 


2.37 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/4;  INJURY  PROFILE 
VIII.  INJURY  PROFILE: 


; 

I 


Supplement  with  photographs  where  possible.  Attach  additional  sheets  paper^  as  retjuired  Sen<l  phoios  only  lo  Njvol  S.defy 

From  external  examination,  specify  exact  location  of  the  injury,  abrasion,  arnputaiion,  burn  and  dfMjfHH,  ctintusion,  disi.oiia.ii  ,(;n  fuarif)"  haqe, 
etc  on  the  included  diagram 

From  skeletal  examination,  speedy  exact  locatioi>  and  type  of  bacture  or  dislocation  on  mclutierl  duuiiain 

IX.  REMARKS: 

May  be  used  tor  hsimq  additional  injuries,  laboratory  values,  or  any  other  information  considered  ijc' iTi.me  '  m  ypst nj.i*  I'-f' 


! 


I 


rttGHT  SVROEON’S  REPORT 

PSVCHOPHVSjOtOGlCAL  ANl>  ENVIRONMENTAL  FACTORS 
t-jrVAV  3752^5 


KFHOK T  S'!  Mm. I 
l»t'N  3V  j~*:  ! 
f  M.l.  I  l»>  I 


th:s  is  part  of  a  limited  use  naval  aircraft  mishap  investigation  report. 

LIMITED  DISTRIBUTION  AND  SPECIAL  HANDLING  IS  REQUIRED  IN  ACCORDANCE  WITH  OPNAVINST  = 


PLACE  APPROPRiATE  MISHAP  FACTOR  IMPORTANCE  CODE  (O-Preamt  but  did  i.ot  contribute  I-Pos.ib.-v 
a  (actorr  2”Proba(jlv  a  factor;  3”0«twtitelv  a  facfotl  in  the  applicable  phase  of  mishap  block  IM-Munap. 
E»Eseapp;  S“S«rviv»t  1  includes  pvachute  lamtingsl  ant)  R“Hescue| 


t.  SOPEftVISORV  FACTORS 
A.  Inadeottste  SrieffChecfcoisc 
9  Otdeted/Lwf  OP  Pfii^tr  Beyond  Caoetotliiy 
C.  Faditre  to  Allow  fee  Adectuate  Rest 
0.  Tempo  of  Operation* 

E.  Lack  of  Aircrew  Surveitlsnee 
F;  NATOPS  Menua)  fnapaooacy 
O;  Other 

2.  eXRERIgNCE/TRAfNINe  FACTORS 

A.  Lirmred  Experience 
8.  Inadequate  Transition 
C.  Lack  of  Currency/Proficiencv 
O.  Inadequate  ICnowfed9e  of  A/C  Systems 

E  Inadequate  Knovrieaqe  ot  ALSS 

F.  Other 

HUMAN  ENGIKEEBING  DESIGN  FACTORS 


A.  Design/ Location  of  Instrument*,  Con trofs  A 

8:  Lifting  B 

C.  Workspace  Incompatipiiitv  C 

D  Anthropometric  Incompatibility  D 

E,  Confusion  ot  Controls,  Srvitcnes,  Etc  € 

F;'  MIsreed  Instrumants  F 

G.  Visual  Rest*  ictions  Ode  to  Structure  O 

H.  Task  Oycrsaiuratron  H 

I  InaOverteni  Operation  I 

J.  Cockpir  SfenoerdiTetion  (Leek  off  i 

K  Personal  Equipment  Interterprsce  F 

L.  Inadequate  C.'asnwortny  Design  t 

M;  Other  M 

4.  COimmiCATtONS  FACTORS 

A,  Misinterpretation  A 

8.  Noise  loterference  B 

C  OisrupteP  Communicat ions  C; 

D  Poor  Crew  Coordination  0 

E,  Other  S: 

5r  ENVIRONMENTAL  FACTORS 

A  Acceleration  Deceleration  Forces  A 

B  Oecomoressicn  g 

C  Vibration  H; 

0.  0 
6  WincJbiast  f 

? .  W«ath€tf  f 

G,  ^estTKitfon  (Gfaf9edtcJ  G 

H  Smoke,  Fumes  m  Cockoit  H 

I  Air  T jrbulencP  t 

Oxvijen  ContsmittArtori  J 

K.  CO  POtiObiAQ  A 


M 

E 

S 

R 

L.  Toxic  Chemicals 

1 

u 

M.  Work  Area  Lighting 

M 

k-J 

. 

N.  Radiation 

N 

u 

n 

; 

O,  Pttch*#Tg  Deck 

O 

P.  High  Sees 

P 

Q.  Eiecrncaf  Shock 

o 

n 

r* 

R.  Nofse 

9 

S.  Other 

S 

L_J 

L_ 

MEDICAL  FACTORS 

A  PoO'  Pnv:  CJ'  Cor-tD'  on  t’l; 

A 

P 

B.  Motion  Sickness 

a 

C.  Fatigue 

c 

0  SfHeD  Di'or  ■  -di  on 

a 

£  \.1’5St*n  Mh.iis 

t 

r  Mmldco'  i/D.tj  5pi'  neo 

f 

0  Mao. Cut  ‘.1C  o'HSG-  r>*o 

G 

U-i 

H  AoPfPO  ConsC  Oi/Sness 

H 

:: 

1  O'SOf 'HnTdt  or'  'v**'''00 

} 

n 

J.  lt)uuon» 

J 

K.  HvpOkia 

K 

L.  HyMrvftmitation 

1 

U-. 

M.  Oysbarism 

« 

n 

N,  Circadian  Rhythm  Oistu'bsnce 

— 

0  Hvpotr-pfrn  j 

o 

e-i 

r-H 

P  HvDf*f  m»»rrn  .3 

P 

Q.  Other  Acute  lllneesiesi 

O 

J 

R  Pre-Existing  DiseasHsI 

t 

S.  Other 

i 

i 

BEHAVIORAL  FACTORS 

A.  Psvffy  ^Pre'^fight,  FhghtJ 

A 

!  ! 

B.  Hast*  (Hurried  Departure,  ere  } 

B 

i 

C. 

C 

i 

_ 

D.  Uoret^om.  lnatt^nt>on,  Diitr action 

0 

6.  Preoccooatiob  ^rsortat 

f 

j 

P.  Ov^rcboficjftnce.  Excessive  Motivation 

F 

i 

G,  Lack  bf  CofJfibencs 

G 

I 

Apprehen$ior/P9nic 

H 

L  VtO^efiO'n  of  Ftight  D«sc«>tine 

1 

J.  Error  »n  Judgnrtent 

4 

K.  Oeiov 

K 

L.  Lack  of  Motivattofi 

1 

1 

M  InfetTjenOFrai  Tenstorn 

M 

N.  Inadequate  Streas  Coping 

N 

O.  Drug  Abuse 

0 

_ i 

1 

_i 

^  Alcoho^/Hangover 

P 

i 

0  Other 

i 

R£MAnK<S^i  (List  the  number  and  fetter  ftorn  eat*  tfem  marked  ^ve,  and  brie+ly  enplaiit.  Use  separate  sheet,  if  oecsssery.i 


NAME  OF  THIS  INDIVIDUAL 


SSN _ AIRCRAFT _ BUNO 


INSTRUCTIONS  FOR  COMPLETION  OPNAV  3752/5:  PSYCHOPHYSIOLOGICAL  AND  ENVIRONMENTAL  FACTORS 


PARAMETERS: 

For  appropriate  factor  mipottaoce  codes,  see  form.  Care  and  sound  judqinertt  based  on  ad  facts  lu‘  n 

this  section  A  brief  explanation  concernmq  each  item  selected  shad  he  made  m  the  "remarks"  section  A  Cf;nn>l''t'*  amj 
selected  shall  appear  on  the  Fhght  Surgeon's  Analysis.  Conclusions,  and  Recommendations  form  (37fj2/1  1). 

DEFINITION  OF  TERMS: 

M  Of  Mishap  phase  From  the  beginning  of  the  emergency  until  its  termination,  with  the  occup.int  still  inside  ow?  jic.r 

initiated  an  attempt  to  escape  from  the  aircraft 

E  or  Egress,  Escape  phase :  From  the  initiation  of  the  escape  procedure  until  actual  exit  from  uucr. if  i  lon  giounoi 
ground  or  water  (after  inflight  escape) 

S  Of  Survival  phase  From  the  completion  of  ground.watet  egress  or  parachute  landing  until  physical 
personnel  or  rescue  vehicle. 

R  or  Rescue/ Recovery  phase  From  the  time  rescue  personnel  actually  reached  the  individual  until  ru-  fi.is  ra'iai 
hospital,  or  until  rescue  attempts  were  abandoned, 

1  "Supervisory  Factors  "  shall  be  applicable  to  any  and  all  levels  of  supervision,  as  appr opr  late.  from  petty  of f  cer  t'l  'fi^r  n 

2  Experience/Traming  Factors: 

E,  "ALSS"  -  Aviation  Life  Support  Systems  include  ejection  system  (seat,  parachute,  restraint  systMins,  -'tc  i,  02  m, 
signaling  devices,  etc. 

3.  Human  Engineering  Design  Factors: 

B.  '’Lighting''  includes  the  design  of  cockpit  lighting,  formation  lights,  runway  .came'  laoiimg  platform  iightmo,  etc  a 
formance  (does  not  include  lighting  of  maintenance  workspaces,  etc.) 

L.  "Inadequate  Crashworthy  Design"  includes  tne  design  of  such  items  as  the  airframe.  <jifr;rew  restraints.  •  ji  l  syst'-ms  -  t 

4  Communications  Factors 

A  Misinterpretation  "  includes  difficulty  m  understanding  foreign  accents  or  language,  ur^intehigibie  'jttenmjs  n.ms 

etc, 

5  Environmental  Factors 

A  "Acceleration  Deceleration  Forces"  applies  to  any  phase  of  me  mishap  wherem  these  forces  ac’  .is  in  .KUe-^.e  •  u.'i  ■  : 
where  death  resulted  from  extreme  deceleration  forces  or  the  complete  disintegration  of  the  airc'af'  on  in^pact 

M  "Work  Area  Lighting"  refers  to  such  things  as  inadequate  lighting  of  maintenance  spaces.  '>ne  areas,  .m  aiv  p'  jniem 
workspaces 

6  Medical  Factors. 

A,  "Poor  Physical  Conditioning"  includes  any  significant  obesity 

H  "Altered  Consciousness"  includes  the  full  range  from  dazed  to  complete  loss  or  consc'<)usness  .iccorpino  ■«)  die 
Disease  Code  780 

7  Behavioral  Fictors, 

M.  "Interpersonal  Tensions"  refers  to  problems  relating  to  others,  e.g..  wit»».  peers,  superiors,  subordinates 

N.  "Inadequate  Stress  Coping" 'efers  to  a  problem  in  any  phase  wn*ch  muinr  .jffect  the  aircrewmempe'  because  •  n,s 
level  of  psychological  stress,  whether  it  be  due  to  an  lOffiqht  emergency  or  to  cumulative  ide  <iif f 'cuities  st'psses 


DO  NOT  WRITE  HERE 


2  40 


H  K;HT  si  RliEDN  s  report 
PERSONAL  OATA 
t)PNAV  375:  h 


kl  POR  I  MhOl 
( )k\  \\  1 

p\(.i  1  uj  : 


THIS  IS  PART  OF  A  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  INVESTK.ATION  RLPOKT 
LIMITED  DISTRIBUTION  AND  SPECIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  OPNAVINST  3" 


I.  AVIATION  PHYSIOLOGY,  EGRESS,  AND  WATER  SURVIVAL  TRAINING  DATA; 

A  Old  the  training  contribute  to  any  injury,  rescue,  or  survival  problem^  YES  D  NO  D  POSSIBLY  Q 
B-  Did  the  tack  of  training  contribute  to  any  injury,  rescue,  or  survival  problem?  YES  D  NOQ  POSSIBLY  O 
NOTE.  If  the  answer  to  either  A  or  B  is  yes,  please  explain  on  forrn  3752/1 1 

C.  Type/Syllabus  (most  recent).  Check  one;  TAG  -lET  .  _  HELP  - - CARGO/TRANR  _  .  ..  OTHER  .  -  _  _  — _ _ 


Completed 

Place  Training  Accomplished 

imonth  yean 


0.  List  only  the  most  recent  training 


41  For  role  m  mishap,  use  following  codes. 

1  Definitely  helped  3  Lack  of  training  a  possible  factor 

2,  Possibly  helped  4  Lack  of  framing  a  definite  factor 

5.  Possibly  hindered 

6.  Definitely  b.ndered 

9  Unki-'OWn 

0  Not  j  'jcto' 

11.  BACKGROUND;  (complete  for  all  pilots  and  for  others  who  possibly  contributed  to  mishap) 

A.  Leave  Data  0. 

Flight  Data 

1  HatP  lAst  IPAVP  rakpn 

7  niiratmn  last  (ppvp  Irlavs) 

3.  Type  of  leave  last  taken 

I  1  Orriinarv  3  Sirk  nr  rnnvalPsrpnf 

1  7  Fmprrwir^rv  .  Q  Unknown 

NAME  OF  THIS  INDIVIDUAL 


SSN 


AIRCRAFT 


BUNO 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/6:  PERSONAL  DATA 


I.  TRAINING: 

All  training  requirements  must  be  in  accordance  with  OPNAVINST  3710  7  senes  and  type  commander  (jireciives  Answer  Merns  A  jruj  B  ay 
checking  correct  soace.  fully  explain  a  'yes  '  or  "possibly  "  answer  in  the  Analysis  section  (OPNAV  3752/1  1) 

This  information  can  be  obtained  from  the  health  record/individual  NATOPS  training  lackat.  or  from  the  site  where  the  'raininq  conducted 
If  training  is  deficient,  e.g,,  out-of-date,  a  comment  is  required  on  the  3752/1 1  form.  Item  D36  refers  to  any  other  schools  dnd.'r,r  tf.iinmq  programs 
that  this  individual  may  have  attended.  Squadron  training  and  any  "other"  physiology,  egress  and/or  water  survival  traminq  programs  shouuj  atso  or.- 
listed-  A  copy  of  the  training  record  from  the  health  record  or  NATOPS  qualification  jacket  should  tMi  included, 

NOTE  Section  I  may  be  omitted  on  "selected"  passengers  that  were  not  required  to  have  the  training  (A  siatemeni  f>l  'his  hic'  s  'euui'er.3  > 
Terms  A  L  S  S"  —  Aviation  Life  Support  Systems 


i 

I 

i 


DO  NOT  WRITE  HERE 


fr'LlCMT  SURGEON’S  REI»ORT 

personae  data 

OPNAV 


KKPOH!  SVMKOI. 

0>’NAV  I 

pAi.K  :  Of  : 


THIS  IS  PART  OF  A  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  INVESTIGATION  REP(  mT. 

LIMITED  DISTRIBUTION  AND  SPECIAL  HANDLING  IS  REQIjlRED  IN  ACCORDANCE  WITH  OPNAViNST  3750. 


C.  WOtk/tl*«  Oet*: 

1.  Hours 

6-  Hours  s/apt: 

a.  ut  last  24  hount _ 

_ .hour* 

a.  irt  last  24  hours: _ 

■  hours 

»x  in  last  4S  Itoura: 

........hoot* 

P.  in  last  48  hours:_ 

hours 

C, «» fast  72  hows: _ 

hour* 

c.  to  last  72  hours: _ 

_ hours 

2.  COApnoott*  busy  prior  fa  tnithaa: . hows 

ft.  nirratlfui  of  t»et  slaeo  oariort:  hours 

3.  Time  in  cockpit  pfipr  to  flight  tin  hours  and  taothsi 

7.  period  was  (see  iiHfructtons) 

4.  Hours  cpntintiously  SMeka  prior  to  mishap  ■  hours 

A.  cpotihtioua 

h.  broken 

III  ANTHROPOMETRIC  DATA; 

A  Height  Inches  _ 


8  Current  Weight.  Pounds 

C  Sitting  Height  Inches  _ 

D  Trunk  Height  fnches_ 


F  Buttock  Knee  Length  inches. 
G  Buttock-Leg  Length  Inches  _ 


H  ShOuJder  Width  ( B ideiToiOl  Inches. 


E  Functional  Reach ■  Inches. 


I.  Anthropometric  Coding  (4  digit  code  lAW  NAV  AlRlNST  3710  9' 
J  Other  ou-r-roCH-  'PoP^.r^A^ _ 


tv  GENERAL: 

A;  Datopf  Ghrth _ 0ay__MPoth 

_ .Yaar 

E.  NwtoOar  and  type  of  prlot  mishaps  (compfate  for  ait  ptiofs  attd/or  other  persons  in 
control  of  afrcraftl, 

1  Kornher  7.  Tvroa  aktraft  ' 

G  ymiF&  of  tornud 

. .  3  Oa^TihnmishupisI- hrfeflyi-; .  . 

n  MigluHtrtngM*.'U>rBriMr<.„_,,,,., . 

♦ 

V.  CHI^ftOLOGlCAt  ACCOUNT  OF  ACTIVITIES  OF  PfiEVIOOS  72  HOURS 

(For  all  pilots.  amtiar  panonv  po«MI>ly  contfibotm^to  ituttvap.  CDOtinue  ot\  separate  »heet.  >f  natastety  J 


NAA«E  OF  THIS  INDIVIDUAL. 


_ S$N 

2  4.1 


AIRCRAFT _ BUNO 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  37S2/6;  PERSONAL  DATA 


II.  BACKGROUND 

C.7  Sleep  penocl"  refers  to  J  normal  regular  prolonged  sleep  period  An  example  of  a  ''broken  "  sleep  petJoO  is  An  nrr.ff^wrnenUjer  has  me  SDO 
vvatch.  sleeps  from  2200  to  0600.  but  is  awakened  three  times  by  phone  calls. 

Ml.  ANTHROPOMETRIC  DATA; 

Complete  items  A  through  H  on  all  aircrewmen.  Complete  nems  A  through  I  on  all  pilots  ar^d  NFOs  Alsr^  complete  A  through  I  on  jny  other 
individual  who  ejected,  bailed  out,  or  experienced  any  difficulty  with  eouipment.  fit,  or  egress.  Ccmpieie  nem  1  lAVM  NAVAlHlMST  3710  9  List 
as  "other’ m  block  J  any  unlisted  measurements  which  result  in  anthropometric  problems. 

IV.  GENERAL. 

I  terns  A.  B.  and  D  self-explanatory .  Item  C  includes  1 2  years  of  education  through  high  school,  4  years  of  college  tojinmg,  .jno  any  years  spent  n 
graduate  education.  Items  E{1)  and  E(2)  include  all  prior  aircraft  mishaps  regardless  of  the  cause  of  the  mishap  This  informatum  snail  oe  ooi  jinerj 
from  the  NATOPS  Flight  Training  Qualifications  Jacket,  Describe  the  circumstances  of  the  mishapis)  and  include  any  pertinent  ‘acts  concerning  me 
mishap  m  item  £(31, 

V.  CHRONOLOGICAL  ACCOUNT  OF  ACTIVITIES  OF  PREVIOUS  72  HOURS: 

This  history  should  begin  72  hours  prior  to  the  rime  of  the  mishap  and  proceed  m  i,  chronological  order.  Among  important  iterns  'o  consute' 
are  (1)  exact  content  of  meals  (if  knovyn),  (2)  alcohol  consumption.  (3)  sleep  periods.  14)  stressful  situations  of  any  nature,  5i  signiticant  events, 
and  (6)  medicauons/drugs.  Items  listed  should  be  accompanied  by  time  of  occurrence  l»f  known).  Provide  comments  concerning  jny  rjevia'ion  trom 
normal  habit  patterns.  An  example  is  provided: 

FRIDAY;  2  OCT  81 

1800  Ate  dinner  at  home;  turkey,  mashed  potatoes  and  gravv.  peas,  2  glasses  of  rea  wine,  coffee  ann  appie  pie  y  a  moae 

1900  Relaxed  with  family,  watched  TV.  ate  popcorn,  drank  1  glass  sherry 

2300  Went  to  bed.  Took  2  Concidin  tablets  for  residual  URI 

SATURDAY:  3  OCT  81 

0700  Woke  up,  ran  2  miles. 

0800  Showered,  breakfast  with  family  1  egg,  2  strips  bacon.  1  slice  toast,  orange  juice  and  coffee 
0830  Read  paper,  relaxed. 

09(X)  Worked  on  car.  mashed  finger,  finger  throbbing,  took  2  APCs.  treated  finger  with  lOdme,  bann  aid 

2  0930  Cut  grass. 

g  1130  Ate  lunch;  bologna  sandwich,  iced  tea. 

^  1200  Went  shopping  with  wjfe 

1  700  Dinner  at  a  pizza  parlor  —  ate  half  of  a  large  pepperom  and  mushroom  pizza,  drank  small  pitcher  of  beer 

flC 

3  1800  Went  to  movie  with  family, 

®  2030  Arrived  back  home,  relaxed,  listened  to  music.  1  glass  brandy 

<N  2200  Went  to  bed. 

fs 

(p  2300  Finger  throbbing,  got  up  and  took  2  AFCs. 

Q  2330  Back  to  bed. 

S  SUNDAY:  4  OCT  81 

QC 

J  0800  Woke  up,  ran  2  miles. 

O  0900  Showered,  breakfast  with  family,  8-ounce  glass  orange  luice,  coffee.  2  waffles  w»th  syrup 
i2  0930  Read  Sunday  paper. 

H  1030  Dressed  for  church 

2  1100  Left  to  go  to  church  with  family 

y  1330  Lunch  at  hamburger  joint.  1  quarter-pound  cheeseburger,  fries,  and  large  coke 

^  1400  Took  kids  to  zoo  and  park. 

Q  1600  Returned  home,  watched  sports  on  TV.  2  beers. 

H  1900  Supper  at  home,  spaghetti  and  meat  sauce.  2  glasses  Chianti,  salad.  2  slices  garhc  bread 

3  2000  Call  from  mother:  father  had  heart  attack,  in  hospital,  condition  —  satisfactory 

0  2200  1  glass  sherry .  went  to  bed. 

O  2300  Awakened  by  baby  crying,  helped  wife  with  sick  baby. 

J  2400  To  sleep. 

< 

-  MONDAY:  5  OCT  81 

c 

3  0530  Awoke,  ran  2  miles. 

®  0600  Showered,  dressed  for  work,  no  breakfast. 

O  0630  Left  for  squadron. 

J  0700  Arrived  at  squadron. 

^  0730  Brief  for  flight. 

0900  Fly  -  one-on-one  ACM  mission  with  F  14j  from  stster  sQuadron 
1015  Land  at  NAS  Homebase. 

1040  Debrief 

1100  To  Division  Office,  paperwork 

1200  Lunch:  hot  dog,  coke,  candy  bar 

1300  (n  Squadron  maintenance  spaces. 

1630  Brief  for  hop 

1700  TO. 

1800  Firewarning  light,  observed  deteriorating  engine  instruments,  flames  and  smoke,  ejected  no  mjuiv 
1815  Rescued  by  SAR  helo. 

1830  Landed  at  NAS  Homebase.  to  dispensary 
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AVtATm  tIPE  ^IffORT  svstsm 

OPNAV  3752  1 
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PACE  1  OF  2 

TOIS  IS  1?ART  OF  AUWnXJ?  USE  NAVAL  AIRCRAFT  MISHAP  INVESTIGATION  REPORT. 
laMTTHJlHSTiaEUIlC^  HAN  DUNG  REIJOIRED  IN  ACCORDANCE  WITH  OPNAVINST  3750.6. 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/7  AVIATION  LIFE  SUPPORT  SYSTEMS 


List  JH  iruiividuJ^  protective  epuipnient  jniJ  l»f»‘  su{jpi>f!  systt'rns  Ih  ‘I  02  multtp(ac»r  titi'faf’  ,  .u  ii>c5  ut  '  ov'-  1*0 

Surv  iVJb'ltty  F  or  riuf^Hoefs  9.  13.  19,  jnd  20.  COtMiciut*  m  I'unilwr  22  or  ‘in  sepuidl**  shfri.  if  ritnx'ss.jt  y 

In  The  coluoih  specific  type  I'St  the  specific  model  of  etiuiptnerH  cloihirm.  yvhen  .ipphc<if>ie.  in  .jccorci.ince  AOh  ''jAVAif-f  t  .3  I  h  L’f/. 

Systems  MdnuJis  momroinetJ  l>y  The  life  suppo/j  etjuipment  specijlisi  For  ejections,  the  specific  type  unil  muOei  of  M)»'(.!ir^n  ,e.)*  tn'J  'yP*-  o-c  > 
chute  shjll  jivvjy  s  t>e  listed  1 1  e  .  don  i  lust  s.iy  Md'  tm  Bdker  Esc.ipoc,  etc  1  Consult  lAoth  life  suppof  r  eouiprr^ent  ,iim  j  eiei.*  lun  ■.•‘.i*  p*"  ■,i,ruu*.  ■< .  .-nso'*' 
thdt  specific  nomencldture  jno  types  ot  etiuipment  .ue  properly  listed  Include  service  chutujes  irtd  mi^oif iL.jttons  to  .no  'O  i>inpo none;  •*!.'  .or;rir.fy 
jnd  confiqu'dtion  of  j  pjeticuidi  iteiti  The  pjr  f  number  is  useful  jnd  should  be  included  yvhen  possible 

When  jpphcabie  the  columns  'eijuireii  jvaildbie  useri  »fvr>rn  '  .mil  'rieeded  '  are  to  be  filled  m  Aith  .i  /'  fo'  yes,  TV  *  ,<  n.^  r  U  ' 
unknoAit  The  column  'euuned"  'efe'S  to  terns  that  Aere  'epuitetl  fiy  official  directives  Fo'  exjiTtple  Of^NAV(i\'oT  .j/tO  1j  '  6 

ser  les  manuJ's  anij  o»  Type  comiTianoer  directives  Note  I  ♦  other  than  OPNAV  INST  3/107  or  N  A  V  A IH  1  3  1  6  sei  les  i  si  du*  j.  A  .  i  .ii>ie 

indicates  that  the  a-rdiwiduai  hart  this  with  him  or  avai'abte  to  him  at  the  time  of  the  mishap  "UsHrt/Worn"  ,s  s*'tf  ►‘xpian.itory  '  rt  catf's 

That  the  dem  dirt  or  couirt  have  improved  survivability 

The  column  '  DfOblemtsI  conddiorns)  is  extremely  im^^ortant  and  shall  be  completed  with  a  great  deal  of  Cijre  Eider  th»^  f.odr-s  oniy  ‘  mr-  prop- 
lem  condition  is  Known  reported  or  real  evidence  exists  to  substantiate  «t  The  fit  of  flight  ciothmg/garments  fe  g  ,  torso  hanu'ss  'v-im.-i,  .jnti  G  .joi 
Shall  be  spec'ficady  addressed  rt  terms  of  its  »^ffecT(sf  on  performance  and  survivabr/dy  AM  problems, conrjj r»ons  f:odefj  :,nj!'  oi*  fii‘,cu',si'rl  "  'h^- 
Remarks  section 

Use  specific  code  numbens)  to  indicate  the  nature  ot  a  ofobient.cortdition  whenever  possible  For  example,  n  th**  case  of  .i  ‘.n  u'*'  n  iddo  of^  ffj 
or  instead  of  eritering  a  lO,  any  of  the  fodowmq  could  also  be  applicable  15.  1  7.  21.  35.  jnd/of  36  More  than  one  piobiem  cond.tiori  may  jpt;iv  arm 
any  one  problem  condition  frequently  leads  to  another  Erasure  the  codes  are  listed  m  chronological  order  of  occurrer-ice  Add  the  phase  o*  thi'  misnao 
(see  mishap  phase  codes)  to  the  number,  when  known  Bracket  ait  related  probiems/conditions  Example  A  pilot  oses  h'S  heimet  oui  '^g  -Mect  on 
because  the  chm  strap  is  not  tightened  properly  During  heio  rescue  hoisting,  he  hits  his  head  on  the  helo  arid  suffers  a  scaip  lacerat.on  and  concusS’On 
In  The  'problems''  column,  enter  the  following  on  the  Mne  where  heimet  data  have  beer^  reported  i24M.  046  45R)  Bracket  Tri,>  ti.'iTis  :o  rujicat** 
'^eiationship  of  events 

The  ■Pratj(errhCondit(or>  '  codes  provided  represent  most  of  the  problem  factors  which  histortcaiiv  have  beern  jssocatini  wdr^  L  fe  SupPO'^f 
Systems  Ongoing  studies  of  tabulations  of  these  probiems/conditions  resu't  m  recommendations  for  the  ‘^valuation  .md  tieveiopment  nf  mproveo 
ALSS.  and  ir>  nstructions  for  their  maintenance  and  use  to  ensure  maximum  aircrew  protection  Note  Do  not  st  ►^duipniHnr  nema  damaaed  o' 
failing  J  mpacT  *o'ces  were  of  such  magnitude  that  -t  couid  not  have  been  expected  to  remain  miact 

PROBLEM/CONOITION  CODES 


01  - 

Nor  available  -  supply  problem 

29 

- 

Water  hampered  use 

o:  - 

Not  available  -  ’eft  liehmo 

30 

- 

Other  equipment  .nteriererj 

03  - 

Discarded 

31 

- 

Oonmnq  removal  problem 

04 

Lost 

32 

- 

O'scomfoit  buikiness 

05  - 

Damaged  -  Minor 

33 

- 

Poor  fit 

06  - 

Damaged  -  Maior 

34 

Leaked 

07  - 

Burned  -  Minor 

35 

- 

Material  deticiency 

08  - 

Burned  -  Major 

36 

- 

Design  deficiency 

09  - 

Destroyed  by  extreme  force  fne 

37 

- 

Hangup/entonglement  with  A  C  or  other  equipment 

10  - 

Faded  to  operate  (radio,  actuator,  etc  1 

38 

- 

Entanglement  'Parachute  suspension  hnes  iiniyi  M.jiO' 

1 1  - 

Operated  partially 

39 

- 

Entanglement  (Parachute  suspension  imes  only'  Mmo' 

i:  - 

Difficulty  locating 

40 

- 

Dragging  (Parachute  only) 

13  - 

Beyond  reach 

41 

- 

Non  stanrJard  configuration 

14  - 

Connection/closure  difficulty 

42 

Aided  in  location  rescue 

16  - 

ConnecTion/closurn  failure 

43 

- 

Not  effective  m  location  rescue  luseii  'O  area  o*  SAR  .en,cies' 

16  - 

flelease/disconnect  drffrculfy 

44 

- 

Prevented  minimi/eri  miu'y 

1  7 

Release/disconnect  failure 

45 

- 

Equipment  problem  (loss,  failure,  etc  )  a  MCto'  m  piottucirio  r 

18  - 

Inadvertent  release  disconnect 

46 

- 

Equipment  produced  injury  (hn  by  ejection  seat  etc 

19 

Inadvertent  actuation 

47 

- 

Failure/delay  m  using  compromised  survival  rescue 

20  - 

Actuation  difficulty 

48 

- 

All  crew  equipment  (code  only  once) 

21  - 

Actuation  failure 

49 

- 

Maintenance  installation  eiror 

22  - 

Actuated  by  other  person 

50 

- 

Problem  experienced  by  others  m  dcTuatu.io  lete.ise  o’  eouipmi 

23  - 

Restraint,  attachment  inadequacy 

51 

' 

Equipment  damage  -  self  induced 

24 

Restraints. attachments  not  used  properly  for  maximum 

52 

- 

Equipment  failure  -  self-induced 

protection 

53 

- 

Air  dropped  equipment 

25  - 

Improper  use  (other) 

54 

- 

Not  available  -  needed 

26  - 

Unfamdiar  with  use 

55 

- 

Available  —  needed,  not  used 

27 

Cold  hampered  use 

56 

- 

Dislodged  from  normal  position 

28  - 

Injury  hampered  use 

60 

- 

Other  (specifyi 

MISHAP  PHASE  CODES 


M  =  Mishap 
E  -  Egress 

D  -  Descent  (after  ejection/baiioutl 

L  --  Landing  (parachute)  from  first  contact  with  ground,  water,  budding,  tree,  etc  .  until  stable 
S  =  Survival 
R  -  Rescue 
U  -  Unknown 
T  ^  Not  applicable 
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FLIGHT St»RGEl»i-S  REPORT 
AVlATJtW*  LJFE  St'FlDRT  SYSTEMS 
OPNAV  3752;  7 


RLPOKT  ^  VV*W>1 
(IFNAV  1 

t'Af.t;  ’  or  2 


THIS  IS  PART  OF  A  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  INVESTIGATION  KEPOKT. 
LIMITED  DISTRIBUTION  AND  SPECIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  OPNAV  INST  3750 


NOMENCLATURE 


19.  SEAT  survival  KIT  CONTAINER 
CONTENTS 


Specific 


Required  I  Available  I  Used/  Worn  Needed 


PROBLEMIS); 
CONDITION(S)  CODE 


21,  ID  tags 


{APPROPRIATE  REFEnENGE  FOR  THIS  SECTlOfl;  NAVAIR  13-1^  SERIES  MANUAL.  AVAILABLE  AT  PARALOFT} 
22.  REMARKS:  Lift  rwmiMr  andtettsf  of  eodi  probt«m/4anefMoi*  m»rk«d  abov»  Md  bdtdy  explain. 


REPORT 

E$Ci^P£<£6ReS« 

OPNAV575W# 


REPORT  SYMBOL 
MPNAV  3752  I 
PAGE  I  OF  2 


THIS  IS  PART  OjF  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  IHVESTlGATf ON  REPORT. 
f^n'ED  0«STiUEBUTI<M<  AND  SPFCIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  QPNAVINST  3750.6. 


I.  LOCATION  IN  AIRCRAFT  (crew/pawenger  Mating) 
A. 


Location 

6.  Longitudinal  Location 

C  Lateral  Location 

1 

-  Cockpit  (pilot/copilot  compartment) 

1 _ 

Forward 

t  _ 

____  Cen  fer 

7. 

.  Navigator/ Engineer  Compartment 

2 _ 

_  Center 

2  _ 

___ Left  Side 

.•3 

.  Cabin/Passenger  Compartment 

3 _ 

_ Aft 

3  _ 

_ R.qht  Side 

4 

.  Other 

9 _ 

_ Unknown 

9 _ 

___  Unknown 

.  Unknown 

Direction  Facing 

£.  Use  of  Seat 

1 

»  Forward 

1 _ 

_ Not  in  Seal 

2. 

-Aft 

2 _ 

-  -  lr>  Seat 

3. 

^Sideward 

3 _ 

Bunk/L»tter 

9 

^Unknown 

9 _ 

-  Unknown 

Method 
1.  Ejection 

1. _ 

2 _ 

3  _ 

4  _ 

5.  _ 

6.  _ 

7  _ 

8  _ 

9 _ 


2.  Bailout 


.  Accomplished  (free  of  cockpit) 

.  Initiated  (did  not  clear  cockpit) 
.Attempted  (not  instated) 

.  Seat  Ejected  on  Impact  With  Terrain 
.Inadvertent  Ejection 
.Underwater  Ejection 
.Unknown  if  Attempt  Was  Made 
.Suspected  Ejection 
-Detinitelv  Not  Attempted 


.  Accomplished  (free  of  aircraft) 

.  Attempted  (not  accomplished) 

.  Bailed  Out  After  Ejection  Attempt  Faded 
.  Unknown  if  Attempt  Was  Made 
.  Suspected  Bailout 
.  Definitely  Not  Attempted 


3. 


Other 

1 _ 

2 _ 

3  _ 

4  _ 

5  _ 

6  _ 

7  _ 

8  _ 

9 _ 


.  Standard  Emergency  Ground  Egress 
.  Underwater  Egress  (not  ejection) 

.  Old  Not  Escape 
.  Exit  Unassisted  (other  than  ^1) 

.  Carried/ Assisted  Out 
.  Blown/Thrown  Out 
.  Jumped/fell  from  A/C  (etrporne) 

.  Unknown  if  Escape  Accomplished 
.  Escape  Method  Unknown 


4^  daqoMCt  of  to  Egreei 


S-. 

A- 


Intent  for  Escape 

1 _ 

2 _ 

3  _ 

4  _ 

9 _ 


C.  Communications  Prior  to  Escape 


Intentional 

1 _ 

—  Distress  Signal  Transmitted 

Unintentional,  Self-induced 

2 _ 

—  Position  Fix  Transmitted 

Unintentional,  Mechanical 

3 _ 

—  Emergency  IFF  (manuall 

Unintentional.  Other-induced 

4  _ 

Emergency  IFF  (automatic) 

Intent  Unknown 

5 _ 

.....  None 

6  _ 

Other 

9 _ 

...^Unknown 

Order  of  Escape, 


PREVIOUS  EJECTIONS. bailouts 
Number  of  Eii»ct ion< 


Number  of  Emergency  Bailouts 

Other  Parachute  Jumps  (training  sky  diving  t»tc 


IIL  COCKFfT/CMMN  COlWQiTION  AFTER  IWACF 

1- . ,1  Alfgntit  ABlMteBMf  tlt  ftli|A» 

« . hibiWWtt 

liMinHalv 


IV.  TERRAIN  OF  PARACHUTE  LANDING  OR  CRASH  SITE  (more  than 


on«  may  be  applicable) 

_Open  Sea 
.  -  ■  Large  Lake 

—  River 

—  Deep  Water,  Other 
ChaiioiAi  Water 

—  ■■  ■  Deep  Snow 

_Th.fi.  Ice 
Marsh/ Swamp/ Mud 
—  Soft  Ground 

- Suddmq 

_  _  Phtjht  Deck 


Dense  Woods 
In  T rees 

Ravine/Steep  Slope 
Rocks 

In/Near  Fiieball 
Desert 

Through  T fees 
Hard  Ground 

Not  Applicable  Aircratt  LanderJ  Normally 

Runway 

Unknown 

Other  (Enplam) 


INSTRUCTIONS  FOR  COMPLETING  OPNAV  3752/8;  ESCAPE  -  EGRESS 

I.  Indicate  wvhere  this  individual  was  located  at  the  l»me  of  the  mishap.  It  individual  was  in  the  passenger  or  crew  compartment  of  .j  large  aircraft 
indicate  approximate  location  (forward,  center,  or  aft  section)  A  line  drawing  with  the  individual's  location  marked  is  desirat>ie  m  muiti  placed 
aircraft 

II.  A.l.  "Ejection”  is  the  completion  of  action  bv  the  aircrewmember  to  initiate  the  ejection  sequence  fraismg  Oandlc*,  and/or  ‘/jui-fr/ing  tri(jg*-f 
and/or  pulling  face  curtain),  regardless  of  the  outcome  of  the  action,  e.g..  an  "ejection"  ir>ciudes  those  cases  wherem  the  soquenc*;  is  lonarutjTrfa  bv 
ground  impact  or  system  malfunction. 

A. 2.  A  bailout  (S  an  emergency  egress  with  a  parachute  from  an  aircraft  aloft  without  the  use  of  an  autornattMl  aircrew  'jscapi'  -lysterT: 

A. 3.  "Other”  refers  to  any  type  of  egress  not  listed  under  Ejection  oi  Bailout. 

A. 4.  List  the  sequence  of  preparatory  actions  accomplished  by  this  individual  before  he/she  actually  egressed  from  the  aircraft  Th.i  fitormaiion 
IS  important  for  emergency  egress  training  and  elaboration  of  NATOPS  changes.  Examples  would  be;  visor  down,  lap  beit/shouider  harness  straps 
adjusted,  MAYDAY,  seat  moved/adjusted,  tightened  mask,  crew  alert,  etc. 

II.  B,C,  and  E.  S«lf*«xpl«natorv. 

D.  Oive  order  of  egress  from  aircraft,  e.g.,  first  of  five  ( 1  of  5).  first  of  one  i  1  of  1 ),  etc.  If  unknown,  so  stale 

III.  It  1  IS  checked,  an  attempt  can  still  be  made  to  ascertain  the  condition  of  the  cockpii/cabin  att^‘r  impacM.  This  h.elps  (jf'tf»rf'ifu.-  .r.jsh  i-t 
survivability  and  cockpit  crash  worthiness 

IV.  S«lf -Explanatory. 
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V.  AIRCRAFT  PARAMETERS  AT  TIME 
OF  ESCAPE  (Either  inflight  or  after 
crash,  ditching,  etc.) 

1,  Aliiiude  FT  lAGL) 

2.  Atrsoeed  _  KIAS 

3.  Ground  Speed  KTS 

{if  not  airborne) 

4,  Sink  Rate _ FT/MIN 


6.  Nose  npwn 
7  Rfgnt  Rj*r^fa 

8.  Left  Rank  —  ^ 

9. -«Jnverted 
1Q.^_Nose  Down  Spm 
1  ^  .^_F)at  Spin 

12. ««.OscHlating  Spin 

13.  —Tumbling 

14. — Mushing 

15. ^D'Sintegrating 

16. ^*Rolling 

17. _Other  (rig<grih«») 

18. .^.Unknown 

19.  RatP  of  Roll —  -  _ 

20.  Rate  of  Pitch,  _  _  ^/SEC 

21.  Rate  of  Yaw _ ’’/SEC 

|77  G  Forces.  (Estimate  number  and  vector) 


•if  G  forces  were  a  factor  during  the 
mishap/egress  phase,  explain  briefly  below 
Discuss  fully  on  3752/1 1  — 


VI.  EGRESS  PROBLEMS  (Place  X  in  appropriate  column) 

Ground 

Wate' 

A.r 

B  0  "aI 

B  D  A 

BOA 

1  Buffeting 

01 

01 

2.*G  Forces 

02 

02 

3.  Windblast 

03 

03 

4.  Seat  Lett  m  "Sated"  Condition 

04 

04 

5,  Difficulty  Locating  Canopy  Jettison  Mechanism 

05 

05 

6.  Hampered  by  Clothing 

06 

06 

7.  Hampered  by  Equipment  (include  body  armor) 

07 

07 

8.  Hampered  by  Injuries 

08 

08 

9.  Difficulty  Releasing  Canopy/Hatch 

09 

09 

10  Failure  to  Release  Canopy/Hatch 

10 

10 

1 1  Face  Curtain  Failed  to  Activate  Seat 

1 1 

1  1 

12.  Face  Curtain  Problem  {locating,  reaching,  etc  ) 

12 

12 

13  Lower  Ejection  Handle  Failed  to  Activate  Seat 

13 

*  T 

14,  Lower  Ejection  Handle  Problem  (locating,  etc.) 

14 

14 

15.  Canopy  Jettison  Problem 

15 

15 

16.  Canopy  Jettison  Failure  (automatic  means) 

16 

16 

1 7  Could  Not  Open  Canopy/Hatch 

17 

1  7 

18  Difficulty  Releasing  Restraints 

18 

18 

19.  Difficulty  Reaching  Harcb/Exit  -  Obstructions 

19 

1 

19 

20.  Difficulty  Reaching  Hatch/Exit  -  Injuries 

20 

20 

21  Difficulty  Reaching  Hatch/ Exit  —  Aircraft  Attitude 

21 

■ 

21 

22.  Difficulty  Reaching  Hatch/Exit  —  Equipment  Hangup 

22 

22 

23.  Pinned  m  Aircraft  (other  than  equipment  nangup) 

23 

23 

24,  Confusion/Panic/Oisonentation 

24 

24 

25  Darkness/No  Visual  Reference 

25 

25 

26.  Fire/Smoke/ Fuel 

26 

26 

27  Anthropometric  Problem 

27 

27 

28.  Personal  Equipment  Factor  (other  than  hangup) 

28 

28 

29.  Upper  Extremities  Hit  Cockpit  Structures 

29 

29 

30.  Lower  Extremities  Hit  Cockpit  Structures 

30 

30 

31  Man  Struck  Canopy/Canoov  Bow 

31 

31 

32  Struck  External  Surface  o»  Aircraft 

32 

Tr* 

33.  Flailing  —  Upper  Extremities 

33 

33 

34  Flailing  —  Lower  Extremities 

34 

34 

35.  Drogue  Slug  Swinging 

35 

35 

36  Drogue  Slug  Struck  Man 

36 

36 

37,  Man  Struck  bv  Other  Equipment 

37 

37 

38.  Seat/Man  CoH'Sion 

38 

38 

39  Seat  Separation  Difficulty 

39 

39 

40  Seat/Parachute  Entanglement 

40 

40 

41  Parachute  Riser  Interference 

41 

41 

42.  Man  Entangled  m  Raft  Lanyard 

42 

42 

43  Parachute  L>ne  Over. Inversion  Semi-Inversion 

43 

43 

44  Man  Held  onto  Seat 

44 

44 

45.  Tumblinq/Spinninq  (man  and  or  seat! 

45 

45 

46  Parachute  Container  Did  Not  Open 

46 

46 

47  Parachute  Canopy  Streamed/Madunctioned 

47 

4  7 

48  Inadvertent  Opening  of  Lap  Belt 

48 

48 

49  Failure  of  Lap  8eU  to  Open 

49 

49 

50  Inrushing  Water 

50 

50 

51  Cold 

51 

51 

52.  Unconscious/Oazed 

52 

52 

53.  Other  lexplam) 

53 

53 

Vil.  eeilHIIIIUII  Ae  GOHTiHIlATiONt  {liM  namiMir  «ml  f«tt«r  of  proWem  marked  and  brtefiY  explain  each.  Contimia  on 

m  npmt/mttmtt  IP  waBattary.! 
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INSTRUCTIONS  FOR  COMPLETING  OPNAV  3752/8:  ESCAPE  -  EGRESS 

V.  Fill  in  or  check  the  spaces  to  accurately  describe  the  condition  of  the  aircraft  at  the  time  of  the  escape  Indicate  the  approximate  degrees  ol  pitch 
and  bank.  It  straight  and  level,  enter  "0"  degrees.  Check  all  parameters  necessary  to  adequately  describe  condition  at  escape. 

VI.  Complete  for  aff  aucraft  occupants  who  experienced  egress  difficulties.  Normally,  only  one  section  will  apply  e  g.,  m  the  air,  on  the  ground,  or 
on  or  underwater.  There  wtH  be  cases  when  problems  were  experienced  m  preparation  for  egress  while  still  airborne,  or  on  the  ground  or  in  the  water 
However,  problems  checked  must  relate  to  the  egress  attempt,  not  to  the  emergency  phase  preceding  the  initiation  of  the  escape  The  lo({r;winq  guide¬ 
lines  apply 

“B"  -  Before  Egress  -  from  initiation  of  egress  attempt  until  the  individual  is  on  his/her  way  out  of  the  aircraft 
“D"  ~  During  Egress  —  from  start  of  movement  out  of  the  aircraft  until  his/her  body  is  outside  the  confines  of  the  aircraft  structure 
"A”  _  After  Egress  —  from  outside  of  the  aircraft  until  he/she  reaches  the  ground  or  water  (if  inflight  egress),  or  until  he/she  is  dear  of  all  parts 
of  the  aircraft  (if  on  ground  or  m  water). 

VII.  Remarks  and/or  explanation(s)  of  any  egress  problems  here. 
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THIS  tSTAiCr  OS  ^  utrnm  ms.  HAVAC  Amo^sr MJSHAS  [NVSSDGATIOH  report. 

;;  '  WMtTEi>ISST1USUT|OHi^OSPEaAi<HANDUHGREQOI»,E»lNACCORDANCEWlTHOFNAVINST3750.6. 

fr*TIME^RaW«1ERGE^YUNT?rES^P^ATTE^?WAsTm*MDTpOSITJON'^*EJECT^ON'usc^^red*troptM^!T 


V  INITIATED  Hours  Minutes,  _ Secc 

j  II.  DELAY  IN  INITIATING  ESCAPE  DUE  TO: 


C  Feet  D  Elbows 


1 .  Avoiding  Populated  Area 

2.  Avoiding  Unsuitable  Terrain 

3.  Insufficient  Altitude 

4.  Excess  Altitude 

5.  Excess  Airspeed 

.6.  Adverse  Aircraft  Attitude 


=  Optimal  1 

7  Adverse  Body  Position  Forward  2 

- 8.  None  UpvMard  3 

■  9.  Unknown 

IQ.  Other  (describe) 


Unknown  9 


vni.  POSITION  OF  EJECTION  SEAT 


b.  -  Delayed  Decision  to  Eject  Because  Attempting  to  Overcome  Problem 


.1 .  Full  Up 


3  intermeoiate  Position 


III.  PROTECTIVE  helmet/02  MASK  o  .  r. 

^  _  —  -  2.  Full  Down  Q  Unknown 

CHIN  STRAP  HELMET  VISOR  O2  MASK  FASTENED  _ 

fastened  lowered  (BOTH  SIDES)  l|X.  METHOD  OF  SEPARATING  MAN  FROM  SEAT 


lni3EEli!i^p^liEHiEiaigfljj|p<.’r«MnyTM 


1 .  Before 
Emergency 


2.  During 
Egress 


3.  During 
Landing 


4  During 
Rescue 


IV.  EJECTION  ENVELOPE. 

1-  Within  the  Enve  ope  __  3.  Possibly  Outside  Envelope  (marginal) 
2.  Outside  the  Envelope  __9.  Unknown 

V.  REMOVAL  OF  AIRCRAFT  CANOPY; 

A.  INTENT  B.  INITIATED  BY 


»0.  Old  Not  Separate 


.1.  Automatic  (as  designed) 


,2.  Manual  Override 


^8.  Other  (describe). 


X.  METHOD  OF  DEPLOYING  PARACHUTE 

_ 0.  Not  Deployed  _ ,  8  Other  (describe). 


.1 .  Automatic  (as  designed) 


.9.  Unknowrt 


1.  Intentional 


2.  Unintentional,  Self  induced 


,1.  This  Individual 


.2.  Another  Individual 


XI.  PARACHUTE  OPENING  SHOCK 

0.  Negligible 
1  Moderate 


.9  Unknown 


Xtlt  OSCtLLATiOWS  <)»M«8<>gtb)»  i-Mosteme  2-S«ver>  a-Unkftown 

_  3.  Unintentional,  IVIechanical  _ 3.  Othiir  jflu  DtfCittH ditooint  pifigt 

—  9.  Unknown  _ 9,  Unknown  . . . . 

gbnMrabDMtfOK 

C.  REMOVAL  D.  METHOD  . 

__  0  Definitely  Not  Attempted  i  Election  Sequence  ♦JW*  irgtwng  Iglttrrii  ^ 

bWtMAtORt  '  _ _ 

_  1  Jettisoned  Successfully  _ 2.  Manually  Unlocked  C,. 

2.  Attempted  (unsuccessful)  _3  Canopy  Jettison  Handle  fftttftlHrtl/tBrtUHtiiX 

3.  Unknown  if  Attempted  —  A  External  Force  (explam) 

4  Ejected  Through  Canopy - -  XIII  PARACHUTF  DAMAnP 


.9.  Unknown 

D.  METHOD 

.  1 .  Ejection  Sequence 
.2.  Manually  Unlocked 


5  Complete  Cutting  of  Glass 
6.  Partial  Cuffing  of  Glass 


Xin.  PARACHUTE  DAMAGE  (Give  number  of) 

1  Severed  Suspension  Lines  3  Torn  Pa 


.9  Unknown 


2.  Missing  Panels. 


3  Torn  Panels  Major , 

4  Torn  Paneis-Minor . 


VI.  METHOD  OF  EJECTION  INITIATION 


XIV.  CAUSE  OF  PARACHUTE  DAMAGE 


s  f  Arm  Rest 

2  Face  Curtain 
-  3  Lower  Ejection  Handle 

^  -4  Command  Sequencer 

V  -  5  Impact 


.6.  Fire  1  Opening  Shock  6  Trees 

^7  Mechanical  Maifunction/Failure  7  Fouled  on  Ejection  Seat  ?  Dragging 

.8.  Other  External  Force  (explain)  3  Fouled  on  Aircraft  P  Other  (Oescrtbe) . 


.9.  Unknown 


5.  Landing 


.9  Unknown 


.AIRCRAFT. 


.8UNO. 


INSTRUCTIONS  FOR  COMPLETING  OPNAV  3752/9;  EJECTION  OR  BAILOUT 

An  Etection/Bailout  Episode  is  the  sequence  of  events  beginning  vwiih  the  eiection/bailout  initiation  and  ending  alter  parachute  landing 

I. -Time  commences  from  the  moment  that  the  aircrewmember  recognised  that  an  etection/bailout  situation  existed  Use  -  est  "  for  estimated  if 
actual  times  cannot  be  determined.  In  many  mishaps,  an  emergency  does  not  warrant  an  immediate  attempt  to  leave  the  aircraft,  instead,  an 
emergency  landing,  ditching,  etc,,  may  be  attempted.  When  this  proves  futile  due  to  recognition  of  detenoraton  of  the  situation  le  g  .  flameoui, 
loss  of  control,  realization  that  runway  cannot  be  reached,  etc  ),  a  decision  to  escape  is  made  Give  the  time  from  this  recognition  until  escape  attempt 
was  rmtrated 

II.  A.  There  may  be  one  or  more  reasons  for  delaying  the  initiation  of  escape.  If  kr^own,  provide  these  in  numerical  serjuerice  1 1 ,2.3...). 

B.  Refers  only  to  the  period  of  time  before  election  decision. 

III.  —  Self-expianatory 

IV.  -  As  defined  m  the  aircraft's  NATOPS  manual.  (Check  only  one  block) 

V.  —  This  section  is  designed  tc  show  how  and  by  whom  the  canopy  was  removed  £/ect/on  through  the  canopy  means  i-ieraiiy  through  the  car^opy 
g/ass.  Complete  or  partial  cutting  of  the  glass  (V,  C.  546)  refers  to  the  action  of  canopy  fracturing  systems.  Consult  NAVAIR  11  100-1  technical 
manual  and  ejection  seat  specialists  (paraloft)  for  assistance. 

VI.  -  If  ejection  was  initiated  by  ground  impact  or  mid-air  collision,  check  block  ^^5.  If  ejection  was  initiated  by  wmdblast.  etc.,  check  block  -8 
and  explain. 

VU.  —  The  optimal  body  position  for  ejection  »s;  head  against  headrest,  chin  slightly  elevated,  ‘  ps  all  the  way  back,  feet  on  the  rudder  peaais, 
heels  on  the  deck  and  elbows  tucked  in.  Check  the  appropriate  boxes  to  indicate  in  what  direction  these  parts  of  the  body  were  displaced  from  me 
optimal,  or  to  indicate  that  the  body  parts  were  in  optimal  position. 

VIII.,  IX,  &  X.  '  Self-explanatory 

XI.  —  Based  on  the  survivor’s  statements  and/or  your  judgment. 

XII.  —  Based  on  the  survivor's/witnesses’  statements. 

XIII.  -  Consider  a  panel  missing  if  the  damage  is  so  severe  that  it  is  totally  ineffective  as  a  means  of  deceleration,  even  though  remnants  are  still 
attached  to  the  edges  of  the  panel.  Identify  gores  and  panels  by  number  and  tetters  based  upon  information  m  NAVAIR  13-1 -6,2  Personnel  Para¬ 
chute  Manual.  Use  this  information  to  fill  m  parachute  damage  chart  (obtainable  from  paraloft.) 

XIV.  -More  than  one  cause  may  apply.  Number  m  sequence,  if  known.  Parachute  engineers  (e.g.  NAVWPNCEN  (Code  64)  China  Lake)  should 
be  consulted  prior  to  determination,  when  poss  bie. 
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XVIt.  CAN(X»Y  QSfUasm  pocxrrs  (Wa«ir  fandins  ontv > 


,S.  Unknown  if  »nB»Hed 


.t,  Aid«d  inC<Ktac'<n^ClMM« 


.■^g-UokftowBV  If  Effective 


7  fi(ot  f  nvtvitM 


XX.  f^ARACmn’S  ACniAHOW  dokinq  bailout 

/^itQHKKiePBinpehufsjtKjfustoriBnyardCDiMectad 
.W1.B.  f^actWtaAtlsiKMdManiUaUy  (O-Ringl 


C.  OtKer  tDascfibaJ 
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LIMITED  DISTRIBUTION  AN©  SRJBCIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  Ol'NAVlNST  37I.ii.<>. 


XV.  DIRECTION  FACED  AT  PARACHUTE  LANDING  WITH 
RESPECT  TO  HORIZONTAL  TRAVEL 

1  Oiiectiy  Facing  _ ^  Quartering,  Back 

_ 2.  Facing  Away  _ 5  Directly  Sideways 

_ 3.  Quartering,  Facing  _ 9  Unknown 


F  4,,ine  Release 
System  Actjateo 


A.  Life  Preserver 
Actuated 


G  Paracnute  Canopy 
Release  Actuated 


B  Survival  Kit 
Deployed 


C.  Life  Raft  Actuated 
(if  not  autof 


XVI.  LANDING  CONDITIONS 

1  Surface  Winds:_____Knots. 

2.  Dragged  t>y  Chure'i _ Vf»<  .  Mn 

3-  Disrance/time  draoped*  Varrts  Sec 

4  Underwater  utilization  of  emergency  oxygen  -  Yp< _ _No 


•iVlask  Removed 


E  Gloves  Removed 


F  ^Gdraecj  L,*e'’a'!  I 


C  Lffe  Raft  Actuated  | 
(if  not  autot  I 


XVIM.  SEI 
LAI 


NA«IB  OR  THIS  mOtVIDUAL, 


.AIRCRAFT, 


BUNO 


p 


INSTRUCTIONS  FOR  COMPLETING  OPNAV  3752/9:  EJECTION  OR  BAILOUT 

XV.  -  Show  di  rection  the  mdtvidual  was  facing  with  respect  to  the  horizontal  travel  over  the  surface 

XVI.  -  Use  'est."  if  an  estimate 
XVH.  —  Self-explanatory 

XVlII.  &  XIX.— In  the  column  "use.'"  enter  one  of  the  following  letters,  as  appropriate  Y  -  yes,  F  -  aitemottid/fijilecl.  N  -  iiot  anerr;,ii^o. 
U  —  unknown/not  applicable.  In  the  columr>  “order."  enter  the  number  1,2,3,  etc.  to  indicate  the  order  in  wnich  ifie  action  A/as  accomcjK^riC'O  or 
attempted.  If  the  survival  kit  or  4  line  release  was  deployecl  before  parachute  landing,  indicate  in  ilie  “Remarks"  section  sDecificdli/  A/ere 

deployed  and  effect  deployment  had  on  parachute  oscillations,  if  any 

XX.  —  Self-explanatory  (complete  only  for  bailoutsl. 

XXI.  -  Briefly  explain  answers  that  are  not  covered  adequately  by  the  blocks  available  on  the  form,  if  appropriate,  describe  the  mdivirludi's  pnvs<ca/ 
state  )ust  prior  to  landing  »n  terms  of  altered  consciousness  or  impaired  ability  to  perform  a  Parachute  Landing  Fall  IPUFI  or  water  fanning 
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THIS  IS  PART  OF  A  LIMfTBD  USE  NAVAL  AIRCRAFT  MISHAP  iNVESTIGATfON  REKJRT. 

LIMITED  DISTitfSUTJC»{  AND  SPECIAL  HANDLING  REQUIRED  IN  ACCORDANCE  WITH  OPNAVINST  37Su.<., 


I.  CONDITIONS  PREVAILING  AT  SURVIVAL/RESCUE  SITE  (if  widely  variable,  give  range) 


A.  Temperature/WindsyWaves  B  Terrain  C  V 


1  Water  Temperature. 

2  Air  Temperature _ 

3,  ^^.irfare  Winds  _  _ 

4  Wave  Height _ 

5-  Wave  Frequencv _ 


_Feet 

_  Per  Minute 


B  Terrain 

1  Open  Ground 

2  WoodSr  Jungle 

3  Mountains 

4  Desert 

5  Water 


,6  Ice/Snow 
^7  Swamp 
_8  Other 
9  Unknown 


C  Wedrn^*r 
_  1  C  ear 

_ 2  Overcast 

_ 3  Fog 

_ 4  Ram 

_ 5  Snow 


_6 

_7  H.i.. 

_3  OfhP. 

_9  L  r'w '■■'Ow 


actual  rescuer 

elapsed 

\r:  1  '1 

C-.f  LL  jL.-  . 

'24  hour  clock- 

TIME 

DAWN 

!  DAV 

1  ;i,s^  ' 

i-- 

C  This  ndivrduat  (ocated  bv  rescue  personnel 


0  This  .ndividuaf  physically  reached  bv  rescue  vehrcie  personnel  1  ' 


E  This  ndividuai  actually  'h  rescue  vehicle  or  rescue  attempt  apandonea 


f  Rescue  comp/eTed  iPerson  returned  to  station,  hospital,  etc.) 


KL  TWffiTHf5tMOIVfOUAL»>£ftlT:  A.  tW  «fATER;...^RS^, _ MIN  8i  IN  UFE  BAFT _ ^HRS _ ^MJN 


tv.  PeRSCmNSLAreHICLCRFARTtaPATiNaiNRESaiE 

A.  Vili«l*P»rfor«irr*Aeaarf  PfchUff-ef  8,  SAR  ftetiorT  Irdoxnarign  C.  Old  H«sctw P««onn*l  Lewe  Vehtcta  to  Aisisr  tn 


z  TwateAd . . 

8.  Log«t'«w»  IMhm» 

DlitV  BIW*  AtnrUKt . ■ . . . 

R:  liM«*  {>«•«« 

:  t»:Vietimlri  (smMglM.linAdinsnml^ 

8;  A«tM<li8ii«bRwett»v«i)iel*f 

. . . 


1  SAR  Rapovt  Attsehad 

av«s  ONA 

2,  W  #1  ($  *W,SAR 
HaportNumbav 

3i  RttKirt  Availafere  from 
facttvitvf 


yrrt . a.  No _ „  Ifye^Bow? 

_A  ,  Paraeiiured:  n  Lawwed  by  Hortt 

_B  Jomoad  Wltbout  Parscfio«e___E.  Normal  Ground/Water 
C.  Dascended  UnelLaddar/Net  __y.  Omat 


V.  A«W^V6HfCUS  TOAT  ATtnSIWP1^ 

A>  7......  ,  . 

8.  TV|RiriWodat;,;;,i..,,„...,„,.....,,,,,,,.^^  _ C.  eiooHawcadPfobtems;  Ve*. _ No_ 


(live*,  commant  m  REMABKa sactionf 


D.  Liat  OdMr  Vableta«Par{<«i|MKi«gin:R*Kuai  Effort  or  Who  Stood  by  Raody  to  Ramttr  Aasiitonea  if  Raouirad; 


VI.  RESCUE  ALERTING  MEANS  (Use  numbers  to  show  sequence) 

-  A  -  Witnessed  _  j  _  Visual  Sionalma 


.  B  —  Radar  Surveillance 
C  -  Overdue  Report  to  SAR 
D  -  Airborne  Rap'd  Relay 
E  -  Crash  Phone 
F  ~  Other  Telephone 
G  -  Radio  mayday  Call 
H  ~  Survival  Radio 
I  —  Other  Radio  Report 


J  —  Visual  Signaling 
Equipment 

K  —  Audio  Signaling 
Equipment 

L  —  Survivor  Report 
M  —  Loss  of  Radio  Contact 
N  —  Smoke/Fire/Crash  Scene 
Y  -  Other  iDescrtbel _ 


VII.  ALERTING  COMMUNICATIONS  PROBLEMS 

-  A  -  Poor  Radio  o'l 

B  -  Tt-MPOhor'H  l_  Bw-nV 

_  C  -  Pool  R.itiio  Disc  (V.-h* 

D  Ai'ci.dt  R.IO'O  IFF  ti]u  I 't  iipeT' .•) ' 

_  E  -  Poor  Radio  P-cn  rMlutHi; 

__  F  Lartqij.iqe  P'oiiuMTts. 

_  G  -  tncor-rni.n 'flit*  Rad'O  F  ' "i uj»'Oi- \ 

H  -  Nitiih 

__  Y  -  Othpr _ 


NAMR  OF  THIS  tNOiVIOUAL. 


.AIRCRAFT, 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/10-  SURVIVAL  AND  RESCUE 


I  Mo-e  'hjn  coihIm  on  (nj\  inevti'i  uihIim  A.  B,  and  C 

II  Take  care  in  completing  tfiis  section.  Report  all  times  as  local.  Elapsed  rime  becjms  from  the  moment  rescue  personnel  are  first  notifieo 
The  length  of  time  that  a  survivor  is  exposed  to  environmental  hazards  before  aid  arrives  forms  the  basis  for  a  great  deal  ut  ft-se.jrt  r.  iri  A^iatiori 
Life  Support  Systems  lALSS). 

III  Do  'un  count  nme  m  the  -aft  js  pjrr  oi  the  t*me  n  the  waie'  A  total  oi  A  plus  B  shuulil  tepresent  filial  nmp  f'cm  A.oe'  jfo.i  'pscue 

I '  me  noivOuji  aoandons  his  at  I  h)'  -escue  this  tinie  is  par  t  ot  A 

IV  A  Per  t Gif'S  only  !0  tr»e  vehicle  that  pe'  tor  med  me  actual  rescue  Title  of  orqani-ranon  nffect-ng  the  o'scue  s.  e  q  ,  HS  1 ,  Sh*  ’  *  ‘  J-n.r' 
etc  I*  -  V  an  st  name  ano  ado'ess  The  rest  oi  m  s  sect  on  is  setf-exp'anatorv 

V ;  A,  B,  and  i  -i-f  >.  e  ”'ur  was  onvsK  j'  v  Japabie  •  it  mjK.ng  ’^e  resv.  jc  pit  hd  'e»t  '.^r  '-.js'.-  *-  ’  ' 

i'  je'.T,.  t>''j  »  ;  c  -Non  rr  e  '''.ji-t  -.tooii  D,  wn  ir-  a  •n.itu'  -.vnare  boat  mjoe  ir.e  'escje 

Q;  ._n>s  jT'x-'  "-'jn  "■  It  itod  A  R  irui  C  Chat  oa.'T-i  paled  ■..'■..'U'd  nave  ;  arlu.  cat-"J  o:  .j  r-s^  iif--'’  ; 


VI  I pdicate  how  ' escuer s  units  were  aierteij  to  the  need  to»  a  ’ escue  effort  Inciuile  ah  active  par t 'Cip.in ts 
VII  lr''C‘ude  all  active  participants'  problems 


DO  NOT  WRITE  HERE 
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2.  PaqrVinbStty 


of  T«rr«M 


.98.  Otf>*t 


»tlH)RT  SVMIR>1. 
(iPNAV  J75I-1 
t>M.V  2  (tl-  } 


tim  tSt  fARTOr  a  wmited  use  navai,  aircraft  mishap  investigation  report 
C»«imi0tSTiUEMmO»  ANU  SPECiAt  HANCyMO  REC^JIREO  JN  accordance  WITH  OPNA  VINST  3750.6 


IXt  RE^UE  VEHICLE  PftCttLEMS  ENROUTE 

.........  t. 


Otbrn  OtHtruc-tUMis  {P»nc«$.«tc. 


XII.  SURVIVAL  PROBLEMS  ENCOUNTERED  BY  THIS  PERSON  (Number  in  the  sequence  experienced! 


_ 

01 

InadeQuare  Flotation  Gear 

_  16 

Fatigue 

02 

Inadequate  Cold  Weather  Gear 

_  1  7 

Weather 

03 

Lack  of  Signalling  Equipment 

_ 18 

Topography  'Swamps.  Mountains  Dese'ts 

04 

Lack  of  Other  Equipment 

_  19 

Darkness 

05 

Entanglement  (Parachute) 

_ 20 

Thrown  Out  of  Raft 

06 

Dragging  (Parachute) 

_ 21 

Hampered  by  He'o  Oownwash 

— 

07 

Parachute  Hardware  Problem 

_ 22 

pTQblem  Boaroinq  Rescue  vehicle 

08 

Entrapment  m  Aircraft 

_ 23 

Thirst 

09 

Pulled  Down  by  Sinking  Parachute 

_ 24 

Hunger 

_ 

10 

Entanglement  (Other  than  Parachute) 

_ 25 

Insects,  Snakes,  Ammais,  etc 

— 

1  1 

Unfamiliar  with  Procedures/Equipment 

—  26 

Sharks 

... 

12 

Confused,  Dazed.  Disoriented 

_ 22 

PrOKimitv  to  Shio  /  Y.irftsI 

13 

Incapacitated  by  Injury 

_ 28 

Hampered  by  iniuries 

14 

Poor  Physical  Condition 

_ 29 

None 

— 

15 

Exposure  (Heat,  Cold.  Sunburn) 

_ 98 

Other  IDescnbel 

.Mi 

■ 

t0i 

. . 

. SSN_ 

AIRCRAFT 

XI.  RESCUE  EQUIPEMENT  USED 
(Use  numbers  to  show  sequence) 


_  1. 

Sling 

_ 13. 

Boarding  Ladder 

_ 2. 

Seat 

_ 14. 

Knife/ Axe/Saw 

_ 3. 

Cargo  Net 

_ 15. 

Makeshift  Garner, Support 

_ 4. 

Rope 

_ 16. 

First  Aid  Eouipment 

_ 5. 

Life  Ring 

_ 17. 

Tree  Penetrator  Seat 

_ 6. 

Basket 

_ 18. 

Helicopter  P'atform 

_ 7 

Boom  Net 

_ 19. 

Stretcher 

_ 8. 

Davit 

_ 20. 

Cable  Cutters 

_ 9. 

Raft 

_ 21. 

Helicopter  Rescue  Boom 

_ 10. 

Webbing  Cutters 

_ 22. 

BiHy  Pugh  Net 

_ n. 

Torso  Harness  '  ''mg 

_ 98. 

Othpr  Desc’Dp' 

_ 12 

Grapnel 

X.  PROBLEMS  IN  LOCATING  INDIVIDUAL 
OR  KEEPING  INDIVIDUAL  IN  SIGHT 


1 .  Heavy  Seas 

_  2  Trees 

T  FogrClouds 
__  4.  Precipitation 
4  Darkness 

_6.  Radio  interference 
.  -  7.  Confusion  Due  to  Other  Lights 

8,  Maifunction  of  Directional  Equipment 

9.  Lack  of  Correct  information  on  Location  of  Survivor 

_ 10.  Inability  to  Visually  Distinguish  Survivor  from  Terrain 

—1 1 .  Loss  of  Radio/Radar  Contact 

^—12.  Survivor's  Faiiure  to  Use  Signaliing  Equipment 

- 13.  Inadequate/Improper  Search 

—14.  None 

an  Other  (Describe) _ 


THIS  IS  TART  OF  A XXMrTBD  USE  HAVAl,  AIRCRAFT  MISHAF  INVESTIGATION'  REPORT. 
iJMnED  DISTRIBUTION  AND  SPRCl  AE  BANDUNG  REQUIRED  IN  AGGORDANCE  WITH  OPNAVINST  3750.6, 


:  XIII.  PROBLEMS  THAT  COMPLICATED  RESCUE  OPERATIONS 

I 


1 

o 

Fai.uff  of  Rescu#  Vehicle 

'Mechfthicai  PTooiems) 

_ 14 

Carelessness  of  Rescue 

Personnel 

_ 26 

_ 27 

Floating  Debris 

primary  Rescuer  Delayed  Awaiting 

1 

o 

ILi 

ined«QUMCv/Lack  of  Rescue 

vehicle 

_  15 

Panic/lnappropnate  Actions 
of  Person  Being  Rescued 

_ 28 

Futile  Attempts  by  Other  Rescuers 

Hampered  by  Helicopter 

f  - 03 

i 

Failure  of  Rascue  Equipment 
(Hoist,  etc.) 

_ 16 

Rescue  Vehicle  Accident 

Downwash 

1 

\  _ 04 

I nadeouacv /  Lack  of  Rescue 

_ 17 

Communications  Problems 

_ 29 

Inadequate  Training  of  Person  oemg 
Rescued 

1  - 05 

Equipment 

Inadequacy  of  Rescue 

_  18 

Orag/Entangiement  by 

Deployed  Parachute 

_ 30 

inadequate  Knowledge  of  A»rcraft 
Emerger^cy  Escape  Means 

1 

1  _ 06 

Personnel  Knowiedge/Traming 

inadequate  Medicai  Equipment 

_ 19 

Topography  (Rough  Seas, 

Mountains,  etc.) 

_ 31 

Inadequate  Knowledge  of  Personal 
Equipment  Releases/ Actuators 

1  _ 07 

Inadequate  Medical  Facilities 

_ 20 

Interference  From  Other 

Vehicles 

_ 32 

Inadeduate  Rescue  Procedures/ 
Pre-Mishap  Plans 

^  _ 08 

S 

Vehicle  Operator  Factor 

I  Poor  Procedures) 

- 21 

Victim  Pulled  Away  by 

External  Forces 

- 33 

Poor  Availability  of  Rescue 
Equipment 

I-” 

Rescue  Crewman  Assist 
Hesitancy 

_ 22 

Weather 

_ 34 

Poor  SuitabiliTv  of  Rescue 
Equipment 

\  _ 10 

Flre/Explosion 

- 23 

Darkness 

_ 35 

Poor  Survivor  s  Techniaues 

1 

1  — n 

Entraoment  m  Aircraft 

- 24 

Weight/Drag  Problem  Not 

Due  to  Parachute 

_ 36 

Poor  Coordination  o1  Rescue 

Efforts 

i  _ '2 

5  _ 13 

Physical  Limitations  of 

Rescue  Personnel 

Physical  Limitations  of 

- 26 

Hampered  by  Personai/Survival 
Eduipment  of  Person  Being  Rescued 

—37 

—  98 

None 

Other  lOescriha 

Person  Samg  Rescued 


XIV.  INDIVIDUAL'S  PHYSICAL  CONDITION 

DURING  RESCUE 

AFTER  RESCUE 

1  Fully  Abie  to  Assist 

i 

3.  Immobile  or  Unconscious 

— 

^  Fatal  on  Recovery*Oue  to  Iniunes 

5.  Fatal  on  Recovery-Drowned 

6.  Recovered  Aiive-O'ed  From  Iniunes 

7  Lost  During  Rescue  Attempt-Aoparentiy  Intured  or  Drowned 

XVv  LOCATOR  MEANS  {A«tuN:  R«Mu*i  V«Hid»;  m  ln«trtietkNi»>I 


2-60 


INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/10;  SURVIVAL  AND  RESCUE 


XIII  Periams  only  to  the  vehicle  that  peitormtMl  the  actual  rescue.  If  another  vehicle  exotttttnced  qroblams.  these  should  be  commenced  on  m 
the  REMARKS  section.  The  problems  and  conditions  listed  here  should  be  checked  if  present.  A  condition  which  does  not  affect  the  outcome  of 
today's  rescue  may  result  in  a  loss  of  life  tomorrow  llnierpretaiiort  of  this  item  is  in  direct  contrast  to  Section  XII  above,  which  stresses  individual 
reaction  rather  than  potential  hazard.) 

XIV  .  Check  appropriate  colunnts  concerning  surviyor's/victim's  condition. 

XV  The  following  covers  Naval  signaling  devices,  as  well  as  general  locator  means.  This  list  is  very  specific  as  to  method/device  Accurate  report 
mg  of  these  methods/devices  is  of  paramount  importar\ce.  since  evaluation  and  improvement  of  these  items  are  constantly  being  conducted  Consult 
Life  Support  Equipment  Specialists  for  accurate  nomenclature  of  these  locators.  Since  new  devices  are  constantly  becoming  available,  this  hsf  may 
not  be  all  mclusive.  Indicate  any  additional  locator  means  which  are  not  on  the  list  if  applicable  to  this  individual  List  the  devices  m  the  order  they 

j^  twjted  L'Si‘  lolliiwiri.j  v'odes  tor  luv'utor  int*jos. 

LOCATOR  MEANS  CODES 
GENERAL 

Mishap  obserst'd  03.  Individual  sighted  without  aid  of  signaling  or  personal  equipment 

'  C'jsh  scent'  locat»‘d  without  .nd  of  signalincj  or  i>*rsooal  equipment.  04.  Survivor  located  rescuers. 

eteCTRONlC  SIGNALING  DEVICES 


05. 

Radio<  radar  vector  or  DF  steer 

13  AN/PRT5. 

23 

AN/URT-33. 

06. 

AN/UPT  26 

19.  AN/PRC-63 

24 

AN/PRC-90 

07 

AN/PHC  1  12 

20,  AN/PRC-63  Beacon  only. 

25. 

RT-60. 

10. 

RT-10, 

21.  AN/'PRC-63  Dual/Multi'Channel 

11 

RT  10  Dual  Channel 

22  AN/CRT-3 

PYROTECHNICS 

26, 

Flare,  MK-1 3-Mod  0 

29.  Flare  MK  124-Mod  0 

33. 

Mini  Flare, 

27. 

Smoke,  MK-13-Mod  0. 

30.  Smoke  MK-124-Mod  0 

34. 

Mini  Smoke 

28. 

Pencil  Flare  MK-79-Mod  0. 

32.  Pyrotechnic  Pistol  (Very  Pistol). 

BALLISTICS 

35  .38  Flare  (Victory  Model) 

37 

.38  Tracers 

36.  38  Flare  (Air  Weight), 

38 

,38  Tracers  (A 

11  Weight) . 

AUDITORY 

39  Smith  and  Wesson  (Model  39.  9mm) . 

41, 

Whistle, 

40.  Gunfire  (other), 

VISUAL 

42. 

Voice 

43 

Fire/Smoke  (Made  by  Survivor). 

52.  Smoke  Grenade 

58 

Helmet 

44. 

Other  A/rcralt  Orb/ting  Scene 

53.  Flasbligbr. 

59 

Flight  Suit. 

45, 

Signals  Tramped  m  Snow,  etc. 

54.  Mirror. 

60 

Reflective  Tape 

46, 

SDU'5/E  Strobe  Light. 

55.  Oye  Marker. 

61, 

SDU  30. 

47 

SOU-5/E  Strobe  Light  With  Shroud 

56-  Raft/Vest/Poncho 

62, 

LPP  Preserver  Light  (P/N  68A94C1 

49, 

Signal  Wand. 

57.  Parachute. 

63 

Other/Expfain 

50 

Smoke  Float 

31) 


/  -  The  individual  experienced  difficulty  with  the  use  of  the  device  (i.c.,  famihanty.  training,  knowledge,  injury,  etc.) 

Af  -  Malfunction  of  the  device, 

NOTE  A  detailed  description  and  discussion  of  problems  should  be  given  on  the  Equipment  form  (OPNAV  3752/7)  and  on  the  Analysis 
formlOPNAV  3752/11)  if  significant. 

Code  the  role  of  a  particular  method/device  m  the  discovery  of  the  survivor/rescuer  as  follows 
"P"  -  Primary 
"5"  -  Secondary 


NOTt  Even  though  a  dt?vite  was  u  l  ili/ed  more  than  once .  it  slfs/l  be  listed  again  in  its  proper  sequencp . 

An  example  follows  An  A-7  was  heading  back  to  the  CV  at  sunset  when  it  suddenly  experienced  an  t?ngine  tailuf  1  )'>' 
pilot  ejected  before  broadcasting  a  "MAYDAY."  On  election,  tfie  URT-33  (243  MHz  frequency)  beacon  (in  fiis  seat  pan) 
actuated.  Once  safely  under  his  parachute,  the  pilot  attempted  to  contact  someone  with  the  PRC  90  ladio.  Ttic  >  ui 
the  seat  pan  interfered  with  the  transmission.  (He  had  selected  243  on  his  PRC-90.)  His  PRC-90  radio  was  knocked  out 
his  hand  on  water  entry  and  the  pilot  lost  it.  Kt  was  not  secured  to  his  MA-2  torso  harness  pocket.)  The  pilot  boarded  ms 
LFf-l  liferatl  and  deployed  th<?  sea  dye  marker  and  his  strobe  light.  In  the  distance,  a  help  approaclied.  1  )>e  pilui  fin'd  oft 
TWO  MK  -79  pen  flares.  He  also  attempted  to  use  fus  mirror,  even  though  tfu*  sun  was  setting.  (Ho  later  learned  that  ifie  InWo 
crew  fiad  seen  the  flashes  from  the  mirror,  causing  them  to  head  in  his  general  direction.)  As  the  hoiu  appioai  hed.  Hh' 
crew  simultaneously  saw  the  sea  dye  marker  and  the  strobe  light.  The  helo  continued  its  approach.  The  jiilpt  attei^ipted  to 
give  th(?m  wind  dirfK.fion  information  by  tictuatirig  a  MK  13  flare.  He  .Kcidentally  actuated  t)H'  night  etuj.  The  set  onq 
MK  1 3  flare  failed  to  actuate  and  the  third  one  functioned  properly.  An  uneventful  rescue  followed. 


MEANS 

HOLF 

PROBLEM 

MEANS 

ROLt 

PROBLEM 

MEANS 

ROLL 

PRORLl  M 

t  23 

; 

w 

P 

2 

24 

1 

8 

26 

1 

3 

55 

s 

9 

27 

M 

4 

46 

s 

10 

27 

b 

28 

h 

28 

XVI:  Self  «'»planalory  AfTiplity  ai>v  iti’f 


as  ne<  esviry  in  spar  i>  pruvirfed  or  on  si'parate  sher»1  of  pape' 
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H  K.HT  SI  KliHlN  S  R(  l*t»KT 

ANAL^  StS,  COM  lA  SIONS  AND  Kl  I DMMCNDATIONS 
OPN  V  J75:  U 


REPORT  SVVtBOI. 
f)PNAV  37S2  1 
PA(,i:  1  oE  1 


TH(S  IS  PAKTOF  A  LIMITED  USE  NAVAL  AIRCRAFT  MISHAP  INVESTIGATION  REPORT. 

LIMITED  DISTRIBUTION  AND  SPECIAL  HANDLING  IS  REQUIRED  IN  ACCORDANCE  WITH  OPNAVINST  3750.6. 


ANALYSIS,  CONCLUSIONS  AND  RECOMMENDATIONS  (Continue  on  separate  sheet,  if  neoessarv) 


NO  OF  HOURS  SPENT  I  DATE  OF  FSR 


FLIGHT  SURGEON  PARTICIPATED  FULLY  IN  INVESTIGATION 
_ YES _ NO 


flight  surgeon  participated  fully  in  board  proceedings  no.  of  HOURS  SPENT  telephone  (FLIGHT  SURGEONI 

_ YES _ NO 

—  autovon  _ _ 

duty  station 


flight  surgeon  s  name  and  grade 


AMSO  OR  OTHERS  WHO  ASSISTED 


RANK/GRAOE  I  HOURS  SPENT  I  DUTY  STATION 


COMMERCIAL _ 


telephone  number  (AMSOI 
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INSTRUCTIONS  FOR  COMPLETION  OF  OPNAV  3752/11:  FLIGHT  SURGEON*  ANALYSIS  CONCLUSIONS  AND 
RECOMMENDATIONS : 


Problems,  diificuliies.  and  deficiencies  which  have  been  noted  on  the  preceding  pages  shaM  f»e  described  and  analyzed  »n  full  here  The  analysis 
shall  extend  from  the  time  period  before  the  mishap,  considering  those  factors  felt  to  be  contributory,  to  the  completion  of  the  entire  rn.shap 
sequence  le.g  .  egress,  rescue,  etc  ).  It  may  be  as  alt-encompassmg  and  detailed  as  necessary  Conclusions  and  Recommendations  shall  be  baser)  rm  the 
analysis  and  be  presented  to  the  entire  Aircraft  Mishap  Board.  Conclusions  should  be  brief  and  address  only  those  topics  analyzed  Each  recornmencia 
tion  shall  be  based  on  a  specific  conclusion.  Where  possible,  action  agencies  shall  be  recommended  K  the  fUght  suigeon  is  not  m  complete  agreement 
with  xhB  aeromedical  findings  or  recommendations  of  the  AMB,  this  difference  of  opinion  shalJ  be  documented  m  this  section 


DO  NOT  WRITE  HERE 
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REASONS  FOR  OUT-OF-ENVELOPE  EJECTION  ATTEMPTS 


ASTROPHIC 
M  OCCURRING 
IS  Flying 

€  SYSTEM 

ENVElORf 
HUE  OUTSIDE 
LOPE 


EJECTION  ATTEMPT  8V  AlRrREW  i 
DELAYED  BY  INTERNAL  FAC  ■  ORS 
UNTIL  AFTER  AIRCRAFT  1$  OUTSIDE 
ESCAPE  SYSTEM  PERFORMANCE 
ENVELOPE 


I 


2-65 


REASONS  FOR  CLASSIFYING  AN  EJECTION  ACCOMPLISHED  CLEAR  i 
OUT  OF  ENVELOPE  EJECTION 


EJECTION  ACCOMPLISHED  CLEAfi 
Of  AIRCRAFT  IS  CLASSIFIED  AS  AN 
Out  Of  ENVELOPE  EJECTION 


lASSlFYlNG  AN  EJECTION  ACCOMPLISHED  CLEAR  OF  THE  AIRCRAFT  AS  AN 
OUT  OF  ENVELOPE  EJECTION 


EJECTION  ACCOMPLISHED  CLEAR 
OE  AIRCRAFT  IS  CLASSIFIED  AS  AN 
OUT  OF  ENVELOPE  EJECTION 


DISTRIBUTION  OF  DEBRIS  AT 
AlHCRAfJ  CRASH  SITE  IS 
SUGGESTIVE  OF  LOW  ALTITUDE 
ADVERSE  ATTITUDE  AND  OR  HIGH 
DESCENT  RATE  EJECTION 


ALTHOUGH  EJECTEE  DID  NOT  GET  A 
fUlL  PARACHUTE  PRIOR  JO 
IMPACT  THERE  IS  NO  EVIDENCE  OF 
AN  ESCAPE  SYSTEM  MALFUNCTION 
THEREBY  INDICATING  UNDER  THE 
ESCAPE  CONDITIONS  THERE  WVAS 
INSUFFICIENT  TIME  FOllOWiNG 
ESCAPE  INITIATION  FOR 
COMPLETION  Of  ALL  SYSTEM 
SEQUENCED  EVENTS  THROUGH 
PARACHUTE  FIRST  INFLATION 
COLLAPSE  AND  EJECTEE  SWING 
THROUGH  AND  PARACHUTE 
REINFlATION  BEFORE  EJECTEE 
SURFACE  IMPACT 


'IRCRAFT 
AND  OR 
LwroftFT 
OF 

IT-OF- 


OESCRIPTIONS  OF  ESCAPE  SYSTEM 
OPERATION  INDICATE  PERSONNEL 
PARACHUTE  DID  NOT  OPEN  PRIOR 
TO  SURFACE  FOLLOWING  LOW 
LEVEL  LOW  LEVEL  ADVERSE 
ATTITUDE  OR  LOW  LEVEL  HIGH 
DESCENT  RATE  TYPE  EJECTION 


LOCATION  OF  A.RCRAFT  CANOPY 
AND  EJECTION  SEAT  DEBRIS 
AND  OR  EJECT  INDICATE  LAST 
MOMENT  EJECTION  FROM 
aircraft  which  IMPACTS  WITH 
HIGH  DESCENT  RATE 


LOCATION  Of  AIRCRAFT  CANOPY 
AND  EJECTION  SEAT  DEBRIS 
AND  OR  EJECTEE  INDICATE  A  LOW 
LEVEL  ADVERSE  ATTITUDE 
EJECTION 


AIRCRAFT  IMPACT  ATTITUDE 
INDICATES  HIGH  DESCENT  RATE 
CRASH 


CANOPY  DEBRIS  PROXIMITY  TO 
IMPACT  SITE  INDICATES  CANOPY 
JETTISON  OR  BREAKAGE  OCCURRED 
JUST  PRIOR  TO  AIRCRAFT  IMPACT 
AND  THAT  AIRCRAFT  HORIZONTAL 
TRAVEL  AFTER  CANOPY 
JETTISONING  OR  BREAKAGE  AND 
UNTIL  IMPACT  WAS  ONLY  A  SHORT 
DISTANCE 


PROXIMITY  OF  EJECTION  SEAT 
AND  OR  EJECTEE  TO  IMPACT  SITE 
AND  OR  LOCATION  OF  CANOPY 
DEBRIS  INDICATES  EJECTION 
OCCURRED  JUST  PRIOR  TO 
AIRCRAFT  IMPACT  AND  THAT 
AIRCRAFT  HORIZONTAL  TRAVEL 
AT  TEH  EJECTION  AND  UNTIL 
IMPACT  WAS  ONIV  A  SHORT 
DISTANCE 


AAES  DATA  ANALYSES  USAGES 


PHYSIOLOGICAL  ^ _ I  w  TRAINING 

TOLERANCE  SYLLABI 

STANDARDS 


PRELIMINARY  DRAFT 


AIRCREW  AUTOMATED  ESCAPE  SYSTEMS  (AAES)  IN-SERVICE  USAGE  DATA  ANALYSIS  PROGRAM 

UPPER  LIMB  FLAIL  QUESTIONNAIRE 


1 .  Date  of  ejection; _ Aircraft  model _ Seat  type. 

Nature  of  emergency  requiring  ejection _ 


2.  Which  firing  control  handle  did  you  use?  Upper _ Lower _ Side _ None _ (Sequenced/Inadvertent) 

3.  How  many  hands  were  used  to  grasp  and  pull  handle?  One _ Two _ None _ (Sequenced/Inadvertent) 

4.  If  one  or  both  hands  were  not  grasping  handle,  what  were  they  doing  at  time  of  ejection? 

Holding  throttle _ 

Holding  stick _ IFwd _ Aft _ Center _ Left _ Right _ ) 

Holding  onto  personal  equipment _ (Describe) _ 

Holding  wrist  of  hand  grasping  handle _ 

Free _ 

5.  Were  you  wearing  flight  gloves?  Yes _ No _ If  yes,  what  type  (describe)? _ 


6.  Did  your  arms  flail?  Yes _ No _ .  Left _ Right _ (If  no,  you  need  not  answer  the  remaining 

questions.). 

Did  you  see  them  flail?  Yes _ No _ .  If  you  did  not  see  them  flail,  what  were  the  indications  of  arm 

flail?  (Describe) _ 


Describe,  if  you  can,  the  flail  behavior  of  each  arm,  particularly  direction  of  arm  motions  (forward,  aft, 
laterally,  down,  up:  forward  then  down;  up  then  aft;  etc.) _ 


Did  either  arm  (which)  contact  anything  while  flailing?  Yes _ No _ Which _ 

Describe,  if  you  can,  your  attitude  with  respect  to  wind  when  flailing  first  occurred  (facing,  feet  into,  head 
into,  back  towards,  sidewards,  etc.) - 


Were  you  tumbling  (Rolling _ Yawing _ Pitching _ Combined _ )  Before _ or  During _ (Neither _ ) 

when  arm  flail  was  experienced? 

Describe  any  other  aspect  of  arm  flailing  you  recall  such  as  when  in  sequence,  forces  experienced,  etc. 
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PRELIMINARY  DRAFT 


AIRCREW  AUTOMATED  ESCAPE  SYSTEMS  (AAES)  IN-SERVICE  USAGE  DATA  ANALYSIS  PROGRAM 

POST-EGRESS  TUMBLE  QUESTIONNAIRE 


1 .  Date  of  ejection: _ Aircraft  model _ Seat  type. 

Nature  of  emergency  requiring  ejection _ 


2.  Which  firing  control  handle  did  you  use?  Upper _ Lower _ Side _ None _ (Sequenced/lnadvertentI 


3.  How  many  hands  were  used  to  grasp  arid  pull  handle?  One _ Two _ None _ ISequenced/lnadvertent) 


4.  If  one  or  both  hands  were  free,  did  either  or  both  flail?  Yes _ No _ .  If  yes,  which?  Left _ Right _ 

and  in  what  direction?  Forward _ Up _ Lateral _ Down _ Aft _ 

5.  Did  you  experience  tumbling?  Yes _ No _ If  yes,  what  indications  did  you  have  that  you  were  turn 

bling?  Visual _ Other _ (Describel _ 


IF  TUMBLING  WAS  NOT  EXPERIENCED.  YOU  NEED  NOT  ANSWER  THE  REMAINING  QUESTIONS 

6.  Did  tumbling  occur  before  or  after  separation  from  seat?  Before _ After _ Both _ 

7.  Did  tumbling  occur  before  or  after  personal  parachute  opening?  Before _ After _ 

8.  Did  tumbling  involve  one  or  more  complete  revolutions  or  only  a  partial  revolution?  One _ More _ 

Partial _ 

9.  Did  tumble  involve; 

PITCH:  Forward _ Aft _ Forward  then  aft _ Aft  then  forward _ 

YAW:  Left _ Right _ Left  then  right _ Right  then  left _ 

ROLL:  Left _ Right _ Left  then  right _ Right  then  left _ 

10.  Select  sketch/sketches  best  depicting  tumble  you  experienced  or  provide  sketch/sketches.  If  more  than 
one  sketch  is  selected,  number  them  in  sequence  of  occurrence: 


Aircrew  Life  Support  Systems  (ALSS) ,  Post  Emergency  Usage 

Guides 

Part  I:  Aircrew  Protective  Helmets 


INTRODUCTION 


Aircrew  protective  helmets  are  designed  to  reduce  the  likelihood  and 
severity  of  head  injuries  resulting  from  impact  with  objects  in  the  aircrew 
environment.  Helmets  are  employed  as  mounting  platforms  for  targeting,  com¬ 
munications  and  oxygen  systems.  Current  helmet  designs  provide  impact  pro¬ 
tection  and  sound  attenuation  while  functioning  as  the  mounting  platform  for 
the  variety  of  components  listed  above  and  other  components  depending  upon 
the  aircraft  community. 

Currently,  there  are  questions  concerning  the  need  for  the  ballistic 
protection  in  fixed  winged  aircraft  and  whether  the  weight  associated  with 
present  helmets  may  contribute  to  neck  injuries.  There  is  a  requirement  for 
an  accurate  and  indepth  analysis  of  each  aircraft  accident  to  clarify  and  define 
the  injury  mechanisms  and  determine  the  injury  trends  associated  with  various 
combinations  of  life  support  equipment  and  aircraft  communities.  These  injuries 
may  result  from  interaction  of  the  helmet  and  man,  helmet  and  escape  system 
components,  or  helmet  and  the  parachute.  Detailed  analysis  of  the  accidents 
will  improve  the  understanding  of  what  the  helmet  incurs  with  each  injury  and 
help  establish  accurate  injury  trends. 

Thorough  investigation  of,  and  accurate  record  of,  each  accident  is  essen¬ 
tial  to  provide  the  data  base  necessary  for  statistical  and  engineering  analysis 
of  the  mishap  event  sequence  associated  with  accidents  occurring  within  various 
naval  aviation  communities  and  to  define  the  interactions  which  occur.  To 
clearly  define  the  problems  and  standardize  data  acquisition  associated  with  air¬ 
craft  accidents,  it  is  necessary  to  introduce  systematic  analytical  procedures 
to  evaluate  aircrew  life  support  equipment  involved  in  accidents  regardless  of 
the  injuries  to  the  aircrew.  The  acquisition  of  this  data  allows  for  the  con¬ 
tinuing  evaluation  and  appraisal  of  the  equipment  and  its  performance  and  inter¬ 
actions  with  the  aircrew.  Further  systematic  analysis  of  the  accidents  will 
clarify  causal  relationships  within  the  accident  environment  and  indicate  injury 
producers  and  suggest  preventive  techniques  which  may  be  useful. 

To  begin  the  development  of  procedures  for  ensuring  and  enhancing  the 
systematic  analysis  of  the  aircrew  equipment,  the  helmet  evaluation  was  selected 
for  the  development  of  evaluation  guidelines.  It  is  necessary  to  document  the 
conditions  and  circumstances  of  use,  damage  and  abuse  of  the  helmet  before, 
during  and  post  accident,  extent  and  location  of  the  damage,  pattern  of  the 
damage  and  injury  to  the  aircrewman,  indicators  of  the  damage  to  the  helmet  and 
injury  to  the  aircrewman.  The  damage  patterns  may  provide  data  necessary  to  define 
peculiar  interactions  which  may  endanger  the  aircrewman  during  ejection  sequences 
or  during  other  aviation  emergencies.  Non-destructive  inspection  techniques  are 
selected  to  provide  data  for  evaluation  while  retaining  the  equipment  intact. 
Despite  the  focus  on  and  interest  in  the  identification  and  documentation  of 
damage  and  wearer  injury  as  the  circumstances  attendant  to  their  occurence,  a 
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very  critical  need  exists  for  the  equally  careful  identification  and  documentation 
of  lack  of  damage  or  wearer  injury  and  the  circun,  tances  attendant  to  their 
occurrences.  This  information  can  aid  in  identifying  those  conditions  for  which 
the  equipment  performs  satisfactorily  and  thereby  help  put  damage  and  wearer 
injury  into  proper  perspective.  From  this  data,  equipment  interactions  and 
performance  can  be  assessed  and  design  requirements  defined  or  redefined  for 
future  equipment  development  or  modification  of  present  systems  to  reduce  the 
likelihood  of  the  introduction  of  additional  risk,  or  increase  the  existing  risk, 
of  injury  severity  and  frequency. 

To  define  the  environment  in  which  the  helmet  is  used  and  effects  upon 
(1)  user's  safety,  ('')  protective  capability,  and  (3)  helmet  integrity,  all 
helmets  involved  in  aircraft  accidents/mishaps  shall  be  subjected  to  Non-Des¬ 
tructive  Inspection  (Phase  I).  If  peculiar  conditions  or  unusual  helmet  behavior 
is  identified,  further  inspections  should  be  conducted  in  greater  detail.  The 
Phase  II  Non-Destructive  Inspection  will  provide  an  enhanced  visual  inspection 
of  the  helmet  to  describe  and  identify  the  damage  patterns  and  extent  of  the 
damage.  Should  this  inspection  indicate  the  need  for  further  testing,  then 
Phase  III  Destructive  Inspection  may  be  selected  to  aid  the  analysis  of  the 
accident  and  damage. 

This  handbook  provides  guidance  for  Phase  I  and  II  procedures  and  includes  a 
worksheet  format  and  the  supporting  information  required  for  the  investigation  and 
analysis  of  the  accident  data.  The  supporting  information  will  assist  the 
investigators  in  determining  if  Phase  III  Inspection  is  warranted  and  how  this 
inspection  should  proceed.  The  information  contained  within  the  helmet  report 
format  (1)  will  be  combined  with  all  available  data  acquired  on  damage  patterns 
associated  with  accidents  and  testing;  (2)  shall  be  provided  to  the  investigating 
medical  officer  for  the  aircraft  accident;  and  (3)  will  be  employed  to  update 
the  design  criteria  and  quality  assurance  assessment  standards  for  helmets,  helmet 
mounted  equipment,  and  other  appropriate  subcomponents  of  the  system. 

The  procedures  established  by  this  document  have  been  implemented  by  the 
enclosed  OPNAVINST  and  amendments  which  provide  for  systematic  acquisition  and 
analysis  of  aircraft  accident  data  to  develop  information  for  reducing  the 
potential  risk  to  the  aircrewman.  Failure  to  completely  institute  systematic 
"in-service"  data  acquisition  and  analysis  can  result  in  valuable  data  being 
overlooked  and  lost  thereby  introducing  bias  into  the  informational  system. 

The  issuance  of  this  handbook  is  accompanied  by  the  enclosed  OPNAVINST, 
which  requires  that  all  helmets  employed  in  ejections  or  other  aircraft  mishaps 
be  subjected  to  systematic  inspection  designed  to  provide  (1)  full  documentation 
of  the  conditions  attendant  to  the  helmet’s  usage,  (2)  identification  and  cataloguing 
of  damage  to  the  helmet  and  its  subcomponents,  (3)  identification  and  documentation 
of  all  head  and  neck  injuries  sustained  by  aircrewman,  (4)  comparison  of  the  damage 
patterns  under  varying  conditions,  (5)  comparison  of  the  injury  patterns  resulting 
under  comparative  conditions  with  the  associated  helmet  damage,  and  (6)  determination 
of  the  protective  efficiency  of  the  helmet  in  preventing  impact  injuries  to  the  head. 
This  OPNAVINST  also  sets  forth  conditions  where  Phase  III  Destructive  Inspection  is 
necessary. 

Should  Phase  III  Inspection  be  indicated,  guidelines  for  shipping  of  the  equip¬ 
ment  will  be  provided  and  the  appropriate  destination  indicated.  Receipt  of  the 
equipment  will  be  acknowledge  using  a  form  letter  which  will  contain  the  receipt 
of  the  helmet,  indicate  the  time  in  which  to  expect  a  response,  and  the  inspection 
procedures  to  be  employed. 


2  78 


'I 


Suggested  photographic  data  and  views  are  represented  in  Appendix  F,  It  is 
suggested  that  either  8x10  color  or  black  and  white  photographs  be  used  to  most 
effectively  indicate  the  damage  or  strains.  These  photographs  should  be  crisp  and 
clear  and  a  notation  made  on  the  reverse  as  to  the  suspected  damage  on  interactions 
indicated  as  requested  in  Appendix  B.  Line  drawings  should  be  used  liberally  to 
enhance  damage  documentation  and  to  support  your  hypotheses  and  analysis.  Addi¬ 
tionally,  give  all  the  data  as  accurately  and  completely  as  possible,  and  do  not 
be  fearful  of  not  having  any  clear  hypothesis. 


I 
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Appendix  A 

A.  Data  required  for  all  life  support  equipment 


1. 

Date  of  accident 

Accident  I.D.  No. 

2. 

Type  of  aircraft 

Bureau  No. 

3. 

Location  of  accident 

Yes _  No _ 

a.  Altitude 

b.  Airspeed 

c.  Attitude 

d.  Ejection  seat  type  Ser.  No 

e.  Crew  station 

f.  Parachute 

g.  Survival  kit  type 

h.  Reported  winds  aloft  in  area 

i.  Landing  site 

5.  Crash  (occupied)  Yes _  No _ 


a. 

Altitude  of  impact  site 

b. 

Estimated  airspeed  at 

impact 

c. 

Estimated  attitude  at 

impact 

d. 

Impact  site  (ground  - 

water  -  flight  deck) 

e. 

Wind  conditions 

B.  Injuries  Sustanined:  Fatal _  Nonfatal 

1,  Overall  injuries  reported  (FSR): 


4.  Ejection 
If  yes: 


2.  Specific  injuries; 


(a) 

Head 

fx 

Yes 

No 

(b) 

Neck 

fx 

Yes 

No 

2-80 


(c)  Neck  strain/sprain  Yes 


No 


(List  type  and  location  of  injuries  using  anatomical 
landmarks.  Describe  how  the  injury  was  determined  - 
X-ray,  postmortem,  etc.) 

Personal  data;  (1)  Age  _  Blood  Type  _ 

(2)  Sex  _ 

(3)  Weight  _ 

(4)  Height  _ 

(5)  Anthropometric  Measurements 


(a)  Total  Sitting  Height  _ 

(b)  Neck  Circumference  _ 

(c)  Cervical  Length  (Cl  thru  C7) 

(d)  Head  Circumference  _ _ 

(e)  Buttock  Knee  Length  _ 

(f)  Buttock  Popiteal  Length  _ 

(g)  Total  Leg  Length  _ 

(h)  Chest  Circumference  _ 

(i)  Torso  Length  (Shoulder  Height) 
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Appendix  B 

Phase  1  Non-Destructive  Inspection 

Helmet  Data:  (1)  Manufacturer 

(2)  Model 

(3)  Serial  No. 

(4)  Date  of  manufacture 

(5)  Type  of  fitting  (Pads  _  Form  Fitted  _ ) 

If  pads  then  list  type  and  location 

(a)  Frontal 

(b)  Crown 

(c)  Parietal 

(d)  Ear  Pads 

(6)  Visor  Up  _  Down  _ 

(7)  Was  helmet  recovered  with  the  crewmember? 

Yes _ No  _ 

(8)  Was  helmet  recovered  separately? 

Yes  _  No  _ 

(9)  Helmet  was  lost  /  discarded  (circle  one) 

(10)  Modicications  (a)  Yes  _  No  _ 

(b)  Authorized  Yes  _  No  _ 

(c)  Description  of  helmet 
mounted  equipment  with  photographs  as 
indicated  in  appendix  F. 

(11)  Damage  to  the  helmet  Yes  _  No  _ 

Indicate  damage  by  circling  in  the  photographs 
above.  Describe  damage  and  use  closeup 
photographs  as  appropriate. 

(12)  If  helmet  was  recovered  without  the 

crewman:  (a)  Was  oxygen  mask  attached? 
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one  side 


both  sides  _ 

not  attached  _ 

both  sides  loose  _ 

(b)  Was  tissue  present  in/on 

helmet?  Yes  _  No  _ 

(13)  If  the  helmet  was  lost  which  phase 
was  it  lost? 
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Appendix  C 

Phase  II  Non-Destructive  Laboratory  Inspection 

A.  All  data  obtained  from  Phase  I  observations  plus 
additional  general  information: 

1.  Shipped  from: 

2.  Date  shipped: 

3.  Date  received: 

B.  Inspection  Procedures 

1.  Coherent  Light  Inspection  (Photograph  as  required  to 

document  damage  pattern) 


a.  Light  wavelength 

b.  Light  intensity 

c.  Lens  size  (aperature) 

d.  Focal  distance  from  item 

2.  Infra-red  Light  Inspection 

a.  Light  wavelength 

b.  Light  intensity 

c.  Lens  size  (aperature) 

d.  Focal  distance  from  item 

3.  Microscopic  Inspection  of  Damaged  Area 

a.  Macroscopic  Inspection 

b.  Scanning  Electron  Microscopic  Inspection 

C.  Comparison  of  Damage  and  Injury  -  (e.g.  trauma/injury  site 
to  damage  pattern  on  helmet;  tissue  and  blood  type) 
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Phase  III  Destructive  Laboratory  Inspection 

A.  Phase  I  &  II  inspection  data  e valuated  prior  to  further 

inspection. 

1.  Microscopic  section  of  damaged  areas  for  evaluation  of 
the  extent  of  damage  to  the  site  and  further  chemical 
analysis  on  the  helmet  or  other  sub  structures  if 
required . 

2.  Chemical  analysis  as  required 

B.  Other  inspection  and  test  procedures  which  could  be  required 

in  specific  cases: 

1.  Impact  test  to  duplicate  damage  patterns  using  a  like 
item. 

2.  Windblast  test  to  duplicate  the  damage  to  the  item  and 
materials  using  comparable  items. 

3.  Controlled  drop  testing  of  comparable  items. 

.  Micro-analysis  of  the  components  of  the  item. 
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Appendix  E 

GENERAL  HELMET  INVESTIGATION  CHECKLIST  FOR  AIRCKirT  MISHAPS 


1. 

Was 

the 

equipment 

used? 

Ye.s _ 

No_ 

2. 

Did 

the 

equipment 

function  as  designed? 

Yes 

No_ 

(If  no,  go  to  6) 

3.  Did  the  equipment  interact  with  ocher 

equipment?  (If  yes,  go  to  9)  Yes _  No 

4.  Was  the  equipment  damaged?  Yes _  No 

(If  no,  what  is  the  disposition  of  the  equipment?) 

5.  Could  the  equipment  be  considered  as  suitable 

for  re-use?  (Exclusive  of  instructions  Yes _  No 

governing  re-use/non  re-use.  If  no,  please 
explain  and  give  your  rationale.) 

6.  Was  there  sufficient  altiCude/tlme  to  allow 


for  successful  ejection/functioning  of  the 
of  the  system? 

Yes 

No 

7. 

Was  the  ejection  sequence  terminated  by 
ground  impact? 

Yes 

No 

8. 

Was  Che  ejection  sequence  retarded/delayed  by 

other  actions?  (If  yes,  explain) 

Yes 

No _ 

9. 

Was  dynamic  interaction  indicated  by  injury 

to  the  aircrew/  damage  to  the  helmet? 

Yes 

No 

(If  yes,  explain  and  give  rationale  and 

indications! ) 

10, 

How  was  this  interaction  determined?  Give 

logic 

tree 

which  you  used  to  determine  the  associated 

damage/ injury 

and  the  interaction;  give  evidence  of  what 
was  involved  and  what  was  the  indications? 

other 

equipment 

11. 

Was  the  damage  indicative  of  interactions? 

Yes 

No 

(If  yes,  describe) 

12. 

Was  there  damage  to  the  helmet  prior  to  the 
accidnet?  (If  yes,  describe  and  advise  how  Yes 

No 

this  was  determined!) 

13.  Does  tlie  damage  pattern  on  the  helmet  align 

with  any  Injury  of  the  aircrewman?  (If  yes.  Yes _  No 

describe  using  the  attached  charts!) 

14.  Does  the  equipment  indicate  abuse  (e.g.  pre¬ 
emergency  or  as  the  result  of  the  emergency)  Yes _  No 

treatment?  (If  yes,  describe  and  give  rationale 

for  this  determination!) 
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15.  Was  there  Indications  of  equipment 

deterioration?  (If  yes,  describe  type!)  Yes _  No 

16.  Was  any  predisposing  problems  discovered 

with  the  equipment  which  could  contribute  Yes _  No 

to  failure? 

17.  Was  the  equipment  age  limited;  If  so,  was  it 

within  its  useful  life  span?  Yes _  No 

Date  of  mfg. _  Manufacturer _ 

18.  Had  the  equipment  been  inspected  routinely?  Yes _  No 

Date  of  last  inspection _  Inspector _ 

19.  Were  any  predisposing  medical  problems  with 

the  aircrewman?  (If  yes,  describe  fully  Yes _  No 

even  slight  symptoms!) 

20.  Should  further  analysis  of  the  equipment 

be  undertaken?  (If  yes,  please  specify  Yes _  No 

rationale  and  which  procedures  would  be 
helpful ! ) 
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Figure  1.  Helmet  Visor  Down  Front 
(light  background) 


Figure  1A.  Helniet  Visor  Down  Front 
(dark  background) 


Figure  2.  Helmet  Visor  Down  Bottom 
(light  background) 


Figure  2A.  Helmet  Visor  Down  Bottom 
(dark  background) 


Figure  3.  Helmet  Visor  Up  45  left 
(shows  right  side) 


Figure  3A.  Helmet  Visor  Up  45  left 
(shows  right  side) 


Figure  4.  Helmet  Visor  Up  45"  right 
(shows  left  side) 
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Figure  4A.  Helmet  Visor  Up  45°  right 
(shows  left  side) 


Figure  5.  Helmet  Visor  Down  Left  Side 
(light  background) 


Figure  5A.  Helmet  Visor  Down  Left  Side 
(dark  background) 
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Figure  6.  Helmet  Visor  Up  Bottom 
(light  background) 
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Figure  6A.  Helmet  Visor  Up  Bottom 
(dark  background) 


Figure  7.  Helmet  Visor  Down  Right  Side 
(light  background) 
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Figure  7A.  Helmet  Visor  Down  Right  Side 
(dark  background) 
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Figure  9.  Helmet  Visor  Up  Front 
(light  background) 


Hit 


Figure  9A.  Helmet  Visor  Up  Front 
{dark  background) 


Figure  10.  Helmet  Top  View 
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Aircrew  Life  Support  Systems  (ALSS),  Post  Emergency  Usage 

Guides 

Part  II;  Oxygen  Equipment,  Man-Mounted 
INTRODUCTION 

Military  man-mounted  oxygen  system  components  are  designed  to  serve 
several  purposes:  (1)  provide  life  sustaining  breathing  gases  during  normal 
flight  and  emergency  escape;  (2)  provide  inflight  communications  through 
the  microphone;  and  (3)  provide  enhanced  helmet  retention.  Additionally, 
the  mask  provides  t'acial  protection  during  the  initial  stages  of  emergency 
egress.  Indepth  assessment  of  the  performance  of  the  entire  man-mounted  oxygen 
system  (oxygen  mask,  retention  assembly,  upper  hose  assembly,  regulator,  lower 
hose  assembly,  and  the  connector  block  assembly)  is  required  to  determine  the 
dynamic  interactions  of  these  components  and  other  life  support  equipment  during 
aircraft  mishaps  and  emergencies.  An  improved  understanding  of  these  inter¬ 
actions  and  the  effects  upon  the  aircrewman  under  diverse  conditions  associated 
with  aircraft  mishaps  will  provide  the  basis  for  improving  the  man-mounted 
equipment  designs  and  the  testing  and  evaluation  process. 

The  enhanced  data  base  is  provided  through  detailed  inspection  of  all  man- 
mounted  oxygen  equipment  and  subcomponents  involved  in  aircraft  mishaps.  This 
data  will  provide  the  background  information  to  develop  dynamic  test  and 
evaluation  guidelines  as  well  as  improved  design  criteria  for  future  equipment. 

To  accomplish  this  data  gathering,  each  subcomponent  should  be  inspected  for 
damage,  displacement,  malfunction,  and  indications  of  interactions  with  other 
equipment  (e.g.  paint,  fibers)  during  the  dynamic  events  of  the  mishaps. 

The  evaluation  is  not  just  the  functioning  of  the  equipment  items  but  must 
be  related  to  evidence  of  injury  or  injury  prevention.  It  is  vital  to  deter¬ 
mine  the  conditions  associated  with  the  mishap  to  assess  the  interactions  and 
determine  casual  effects.  An  example  would  consist  of  the  oxygen  mask  being 
lost  and  the  aircrewman  reported  to  have  facial  lacerations;  it  is  important 
to  know  (only  if  established  fact,  guesses  and  hypothesis  should  be  identified 
and  the  rationale  explained),  if  the  mask  was  attached  securely  to  the  helmet 
and  the  patterns  of  the  facial  laceration;  it  is  necessary  to  know  when  the 
loss  was  first  experienced.  Another  example  would  be  damage  to  the  helmet 
bayonet  fittings  which  could  provide  indications  of  dynamic  involvement  with 
the  parachute  or  debris. 

Further  it  is  desirable  to  inspect  the  interior  of  the  oxygen  mask, 
performance  of  the  regulator,  and  the  hoses  to  determine  if  the  aircrewman 
might  have  experienced  physical  difficulties  prior  to  the  actual  emergency 
(e.g.  blocked  airflow,  motion  sickness).  This  handbook  provides  general 
guidance  for  Phase  I  and  Phase  II  inspection  procedures  for  the  man-mounted 
oxygen  system  components  and  includes  a  data  worksheet  format  for  supporting 
the  documentation  of  the  mishap.  The  information  contained  on  the  man-mounted 
oxygen  equipment:  (1)  will  be  combined  with  all  available  testing  and  mishaps 
data;  (2)  shall  be  provided  to  the  investigating  medical  officer  for  the 
aircraft  mishap;  and  (3)  will  be  employed  to  update  design  criteria  and  quality 
assurance  assessment  standards  for  man-mounted  oxygen  equipment  and  subcomponents. 
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The  inspection  procedures  established  by  this  document  have  been 
implemented  by  the  enclosed  OPNAVINST  and  its  amendments  which  provide  for 
systematic  acquisition  and  analysis  of  aircraft  mishaps  data  to  develop 
information  for  reducing  potential  risks  to  the  aircrewman.  Failure  to 
completely  institute  systematic  "in-service"  data  acquisition  and  analysis 
can  result  in  valuable  data  being  overlooked  and  lost  thereby  introducing 
bias  into  the  informational  system. 

The  issuance  of  the  Handbook  is  accompained  by  the  enclosed  OPNAVINST 
which  requires  that  all  man-mounted  oxygen  equipment  employed  in  ejections 
or  other  aircraft  mishaps  be  subjected  to  systematic  inspection  designed  to 
provide;  (1)  full  documentation  of  the  conditions  associated  with  the  oxygen 
equipment's  usage;  (2)  identification  and  cataloging  of  the  damage  to  the 
man-mounted  oxygen  system  and  its  components;  (3)  comparison  of  the  damage 
under  varying  conditions;  (4)  comparison  of  the  injury  patterns  resulting 
under  comparable  conditions  with  the  associated  damage  patterns;  and  (5) 
determination  of  the  protective  efficiency  of  the  man-mounted  oxygen  system's 
components  in  preventing  injurious  conditions.  This  OPNAVINST,  also  sets 
forth  conditions  where  Phase  III  Destructive  Inspection  procedures  are 
necessary  and  what  types  of  procedures  might  be  employed. 

Should  Phase  III  inspection  be  indicated,  guidelines  for  shipping  of 
the  equipment  will  be  provided  and  the  appropriate  destination  indicated. 
Receipt  of  the  equipment  will  be  acknowledged  using  a  form  letter  which  will 
contain  the  receipt  of  the  equipment,  indicate  the  time  in  which  a  response 
can  be  expected,  and  the  inspection  procedures  to  be  employed. 
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Appendix  A 

A.  Data  required  for  all  life  support  equipment 


1. 

Date  of  accident 

Accident  I.D.  No. 

2. 

Type  of  aircraft 

Bureau  No. 

3. 

Location  of 

accident 

4. 

Ejection 

Yes 

No 

If  yes:  a. 

Altitude 

b. 

Airspeed 

c. 

Attitude 

d. 

Ejection 

seat  type  Ser.  No. 

e. 

Crew  station 

f. 

Parachute 

g. 

Survival 

kit  type 

h. 

Reported  winds  aloft  in  area 

i . 

Landing  site 

5. 

Crash  (occupied)  Yes 

No 

a. 

Altitude 

of  impact  site 

b. 

Estimated 

airspeed  at  impact 

c. 

Estimated 

attitude  at  impact 

d. 

Impact  si 

te  (ground  -  water  -  flight  deck) 

e. 

Wind  conditions 

B.  Injuries  Sustained:  Fatal _  Nonfatal _ 

1.  Overall  injuries  reported  (FSR): 

2.  Specific  injuries:  (a)  Head  fx  Yes _  No 

(b)  Neck  fx  Yes _  No 
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(c)  Neck  Strain/sprain  Yes 


No 


(List  type  and  location  of  injuries  using  anatomical  landmarks. 


Describe  how  the 

injury  was 

determined  -  X-ray,  postmortem,  etc.) 

Personal  data: 

(1) 

Age_ 

Blood  Type 

(2) 

Sex _ 

___ 

(3) 

Weight 

(4) 

Height 

(5) 

Anthropometric  Measurements 

(a) 

Total  Sitting  Height 

(b) 

Neck  Circumference 

(0 

Cervical  Length  (Cl  through  C7) 

(d) 

Head  Circumference 

(e) 

Buttock  Knee  Length 

(f) 

Buttock  Popiteal  Length 

(g) 

Total  Leg  Length 

(h) 

Chest  Circumference 

(i) 

Torso  Length  (Shoulder  Height) 

Work  Sheet 


Appendix  B 

Phase  I  Non-Destructive  Inspection 
Oxygen  Mask:  (1)  Manufacturer 

(2)  Model 

(3)  Date  of  Manufacture 

(4)  Was  the  oxygen  mask  recovered  with  the  helmet? 

Yes _  No _ 

(5)  Was  the  oxygen  mask  attached  to  the  helmet? 

Yes _  No _ 

(6)  Was  the  hose/mask  assembly  recovered? 

Yes _  No _ 

(7)  Was  the  hose/mask  assembly  damaged? 

Yes _  No _ 

(8)  Was  the  mask  recovered  with  the  aircrewman? 

Yes _  No _ 

(9)  Were  any  facial  laceration/injuries  indicated? 

Yes _  No _ 

(If  yes,  describe  using  drawings  and/or  photographs) 

(10)  Is  the  hose/mask  operable? 

Yes _  No _ 

(If  no,  describe  why  it  is  not  operable) 

(11)  If  oxygen  mask/hose  assembly  was  lost,  when  was 
it  lost? 

(Deliberate  discard  or  inadvertent.  Describe 
in  detail ) 
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Appendix  C 
Phase 
A. 


B. 


I  Non-Destructive  Laboratory  Inspection 
All  data  obtained  from  Phase  I  observations  plus  additional 
general  information: 

1.  Shipped  from: 

2.  Date  shipped: 

3.  Date  received: 

Inspection  Procedure 

1.  Microscopic  examination  mask  assembly 

a.  Macroscopic  inspection 

b.  Internal  inspection 

c.  Fittings  to  helmet 

2.  Infra-Red  light  inspection 

a.  Light  wavelength 

b.  Light  intensity 

c.  Lens  size  (aperature) 

d.  Focal  distance  from  item 

3.  Coherent  light  inspection 

a.  Light  wavelength 

b.  Light  intensity 

c.  Lens  size  (aperature) 

d.  Focal  distance  from  item 

Damage/Injury  Comparison  -  (Tissue  damage,  present  or  absent 
in  oxygen  mask  assembly.  Where?  Indicate  using  drawings.) 
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Appendix  D 
Phase  I 

A. 

B. 


II  Destructive  Laboratory  Inspection 
Phase  I  and  II  inspection  data  evaluated  prior  to  further 
inspection. 

Other  procedures  and  inspections  which  may  be  required. 

1.  Duplicate  injury  equipment  pattern  using  windblast  or 
impact  tests. 

2.  Micro  analysis  of  the  components  of  the  item. 
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Appendix  E 

General  Oxygen  Mask  Assembly  Investigation  Checklist  for  Aircraft  Mishaps 


1.  Did  the  quipment  interact  with  other  equipment?  Yes _  No 

(Describe  what  indicated  the  interaction.) 


2.  Could  the  equipment  be  considered  suitable  for  Yes _  No 

reuse?  (Exclusive  of  the  interaction  governing 
use/reuse.  If  no,  please  explain  and  give  your 
rationale. ) 


3.  Was  the  equipment  interaction  a  contributor  to  Yes _  No 

the  injuries  sustained  by  the  aircrewman? 

(Describe  what  leads  you  to  either  answer.) 


4.  How  was  the  interaction  determined?  Yes _  No 

(Describe  in  detail  the  steps  you  used  to 
arrive  at  your  conclusion.) 


5.  Was  the  damage  indicative  of  interactions?  Yes _  No 

(Describe  your  logic.) 


6.  Does  the  damage  reflect  injury  to  the  aircrew?  Yes _  No 

(Describe  using  drawing,  photographs  and  words 
to  support  your  decision.) 


7.  Were  any  predisposing  problems  with  the  equipment  Yes _  No 

which  could  contribute  to  the  mishap? 

(Explain  if  yes. ) 


8.  Was  the  equipment  age  limited?  If  so,  was  it  Yes _  No 

within  its  useful  life  span? 

Date  of  mfg.  _  Manufacturer  _ 


9.  Had  the  equipment  been  routinely  inspected?  Yes _  No 

Date  of  last  inspection  _  Inspector _ 
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Yes 


10.  Did  the  aircrewman  have  any  predisposing 
medical  problems?  (If  yes,  describe  the 
symptoms. ) 


No 


11.  Should  further  inspection  of  the  equipment  be  Yes _  No 

undertaken?  (If  yes,  explain  why  and  give 
your  reasons.  What  procedures  would  you 
suggest  may  be  helpful?) 
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Aircrew  Life  Support  System?.  (ALSS) 
Post  Emergency  Usage  Guides 


Part  III.  Aircrew  Personnel  Flotation  Equipment  (Life  Preservers) 


INTRODUCTION 


Aircrew  personnel  flotation  equipment  (life  preservers)  are  designed  to 
(1)  be  compatible  with  crew  mobility  requirements  and  aircrew  station  spatial 
limitations  during  flight,  (2)  withstand  maximum  escape  speed  windblast  without 
failure  or  sustaining  damage  that  degrades  operability  or  flotation  or  that 
degrades  escape  system  operation  or  injures  the  wearer,  and  (3)  provide 
individual  immersed  flotation  to  enhance  survival  following  entry  into  an 
aquatic  environment.  Current  models  and  designs  of  personnel  flotation  provide 
approximately  sixty-five  pounds  of  positive  flotation  to  the  aircrew  member  if 
all  lobes  are  optimally  inflated  and  support  the  individual  in  a  manner  keeping 
the  head  upright  and  the  face  clear  of  the  water  to  permit  breathing.  There 
are  concerns  about  the  adequacy  of  this  flotation  under  less  than  optimal 
conditions  (e.g.,  sea  state,  incomplete  filling  of  the  lobes  due  to  cold,  leak¬ 
age  rates).  To  provide  answers  regarding  these  concerns  and  to  determine  the 
performance  of  these  equipments  during  emergency  usage,  it  is  necessary  to  obtain 
clear  and  concise  data  concerning  each  use  or  attempted  use.  This  data  can 
assist  in  determining  whether  the  equipment  is  performing  satisfactorily  or 
whether  new  designs  or  modifications  to  existing  designs  are  required.  Addition¬ 
ally,  improvement  of  the  use  data  will  aid  the  development  of  realistic  criteria 
for  testing  and  evaluating  new  equipments  and  modifications  prior  to  fleet 
operational  introduction. 

Thorough  investigation  of  and  .iccurate  recordation  of  the  events  and 
conditions  of  each  mishap  is  essential  for  developing  the  data  base  necessary 
for  statistical  and  engineering  analyses  of  the  mishap  event  sequences,  the 
performance  of  the  life  support  equipments  within  various  naval  aviation  com.mun- 
ities  under  a  wide  spectrum  of  emergency  conditions,  and  to  define  the  man- 
equipment-environmental  dynamic  interactions.  Clearly  defining  problems  and 
standardization  of  data  acquisition  associated  with  the  mishaps  requires  the 
introduction  of  systematic  investigative  procedures  to  develop  and  report 
information  concerning  the  performance  of  the  life  support  and  survival  equip¬ 
ment  regardless  of  the  injuries  to  the  aircrew.  This  data  acquisition  process 
provides  for  continuing  evaluation  and  appraisal  of  the  equipment,  its 
performance  and  interactions  with  the  aircrew.  Future  systcinatic  analyses  of 
the  mishap  data  will  clarify  the  causal  relationships  within  the  dynamic  mishap 
environment,  suggest  the  injury  causal  factors,  and  suggest  potential 
preventive  techniques. 

To  ensure  and  enhance  systematic  investigation  of  aircrew  life  support 
and  survival  equipment  usage,  guidelines  and  directions  are  being  developed  and 
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furnished  for  each  i  tO"!  of  equipn'onf  concerning  the  data  required  to  suopot  t 
systematic  analyses.  It  is  necessary  to  (a)  document  and  accurately  record 
the  conditions  and  ci  rcu;!istances  of  use,  (b)  damage  and  abuse  occurring  prior 
to,  during,  and  after  the  mishap,  (c)  the  extent  and  location  of  damage,  (d) 
the  pattern(s)  of  damage  relative  to  other  equipment's  damage  and  injury  to 
the  aircrew,  and  (e)  indication  of  damage  and  injury  to  the  aircrew.  Damage 
patterns  provide  data  v/hich  can  be  used  to  define  dynamic  interactions  which 
degrade  crew  survival  potential  or  pose  a  threat  through  various  mechanisms 
to  the  crewmember.  Therefore,  it  is  especially  critical  to  accurately  and 
completely  document  damage  and  injury  patterns,  lack  of  damage  or  injury  and 
conditions  attendant  to  the  mishap  and  survival  event  for  ell  emergency  usages 
or  attempts  to  use.  Nondestructive  inspection  techniques  are  described  which 
can  enable  the  investigator  to  develop  more  fully  data  for  the  evaluation  o' 
the  mishap  and  the  use  and  performance  of  the  equipment  during  and  following 
the  mishap,  while  retaining  the  equipment  intact  and  without  degrading  the 
equipment's  condition.  This  ability  to  extract  a  maximum  of  data  systemati¬ 
cally  from  recovered  equipments  without  further  degrading  its  condition  is 
critical  to  (1)  assure  that  maximal  data  is  acquired  immediately  after  the 
location  and  recovery  of  each  article  prior  to  its  being  transported  and  perhaos 
mishandled  and  damaged  in  such  a  way  as  to  mask  vital  information,  and  (2) 
assure  that  the  need  for  laboratory  assistance  is  held  to  a  minimum,  yet  when 
such  assistance  is  required  that  the  area  of  assistance  is  well  defined  and  the 
involved  articles  are  in  as  near  recovered  condition  as  possible.  The  nonde¬ 
structive  inspection  data  will  aid  in  identifying  conditions  where  eouipment 
performs  satisfactorily  and  aid  in  putting  damage  and  injuries  into  prooer 
perspective  and  will  aid  in  laboratory  investigations. 

To  define  the  environment(s)  to  which  life  preservers  are  exposed  and  under 
which  they  are  used  and  the  effect  upon  (1)  user’s  safety  and  survival,  (2) 
performance  capability,  and  (3)  equipment  integrity,  all  personnel  flotation 
equipment  invoked  in  mishaps  shall  be  subjected  to  Nondestructive  Inspection 
(Phase  I).  If  circumstances  or  conditions  exist  which  warrant  further 
investigation  (e.g.,  seam  failure  of  equipment,  cuts,  tears,  et  cetera),  then 
the  equipment  shall  be  subjected  to  Nondestructive  Inspection  (Phase  II). 

(Note;  Only  following  completion  of  Phase  1  including  the  full  recordation  of 
that  data  to  visually  inspect,  describe  and  identify  damage  patterns,  extent 
of  damage,  failure  points,  and  other  abnormal  conditions.)  Should  this  inspec¬ 
tion  fail  to  adequately  document  potential  causal  factors  for  the  reported 
difficulties  experienced  with  the  equipment,  further  testing  may  be  required 
(Destructive  Inspection  -  Phase  III)  to  obtain  complete  documentation  and 
identification  of  failure  points  and  parameters.  However,  Phase  III  may  only 
occur  after  the  completion  with  full  recordation  of  the  data  of  Phase  I  and  II. 

This  guide  provides  Phase  I  and  Phase  II  procedures  and  includes  worksheet 
formats  and  supporting  information  required  for  the  investigation  and  assessment 
of  personnel  flotation  equipment  post  mishap.  The  supporting  information  will 
assist  in  determining  whether  Phase  III  Inspection  is  necessary  and,  if  so, 
how  it  should  proceed.  This  data  combined  with  other  worksheets  will  furnish 
the  information  necessary  to  complete  the  FSR  plus  engineering  assessment. 

The  data  will  be  (1)  combined  with  all  available  data  on  damage  patterns 
associated  with  mishaps  and  testing;  (2)  provide  the  engineering  investigators 
potential  occurrence  information  during  mishaps,  and  (3)  be  employed  to  update 
design  criteria  and  quality  assurance/assessment  standards  for  personnel 
flotation  equipment. 
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To  assure  the  maxirriun  opportunity  for  obtaining  early  indication  of 
potential  problems  and  to  provide  the  means  for  defining  the  causa^  factors 
and  Hiechanisms,  equipment  investigation  and  reportage  should  be  performed 
v;hether  or  not  the  equipment  sustained  damage,  whether  or  not  the  equipment 
v;as  actively  employed  (i.e.,  equipment  v;orn  but  no  attempt  was  made  to  inflate 
it)  and  whether  or  not  the  aircrew  entered  the  water.  The  procedures  outlined 
in  this  guide  have  been  developed  to  provide  systematic  acquisition  of  data 
to  provide  the  basis  for  systematic  analysis  of  aircraft  mishaps  and  the  role(s) 
and  performance  of  aircrew  life  support  systems  equipments  in  an  attempt  to 
reduce  potential  risks  to  the  aircrew.  Failure  to  completely  report  the  data 
acquired  in  a  systematic  investigation  can  result  in  the  loss  of  valuable  data 
v;ith  consequent  introduction  of  bias  into  the  entire  data  base  and  into  the 
subsequent  actions. 

The  mishap  data  requested  for  personnel  flotation  equipment  in  this  guide 
has  been  implemented  by  OPNAVIflST  and  i  cs  amendments  which  provide  for  the 
systematic  collection  and  analysis  of  aircraft  mishap  data.  This  instruction 
requires  that  all  aircrew  life  support  and  survival  equipment  employed  during 
the  escape  or  survival  phase  of  an  aircraft  mishap  be  subjected  to  systematic 
inspections  designed  to:  (1)  fully  document  the  conditions  attendant  to 
equipment  exposure  and  usage;  (2)  identify  and  catalogue  damage  to  the  equipment, 
its  packing,  and  its  subcomponents;  (3)  identify  and  document  all  injuries 
sustained  by  the  aircrew  member,  primarily  focused  on  the  torso,  head  and  neck; 
(4)  permit  subsequent  comparison  of  the  damage  patterns  under  varying  mishap 
conditions;  (6)  permit  subsequent  comparison  of  injuries  sustained,  injury 
patterns  under  comparative  conditions  and  correlation  with  equipment  damage; 
and  (6)  permit  subsequent  determination  of  performance  efficiency  of  personnel 
flotation  equipment  and  its  effect  on  survival.  Guidelines  in  this  0'’h'AVJNST 
set  forth  the  conditions  under  v/hich  further  Destructive  Inspection  (Phase  III) 
may  be  required.  Should  Phase  III  Inspection  be  indicated,  guidelines  for 
shipping  of  the  equipment  will  be  provided  under  separate  cover,  and  the 
appropriate  destination  indicated.  Receipt  of  the  equipment  will  be  acknowl¬ 
edged  using  a  form  letter  which  will  contain  the  receipt  of  the  equipment, 
indicate  the  expected  response  time,  and  the  proposed  inspection  procedures  to 
be  used. 

It  is  suggested  that  3x10  color  ptiotographs  be  used  to  most  effectively 
illustrate  damage  or  strains.  These  photographs  should  be  sharply  focused  and 
clear  vnth  notation  made  on  the  reverse  identifying  the  mishap  and  the  equipment 
and  concerning  the  suspected  damage  or  interactions  as  indicated  on  the  work¬ 
sheets  as  in  Appendix  B.  Line  drawings,  diagrams,  or  sketches  should  be  used 
liberally  to  enhance  description  of  damage  and  support  your  rationale  for  your 
conclusions  in  support  of  your  hypotheses  and  investigational  results. 
Additionally,  record  and  provide  all  data  accurately  and  legibly  and  do  not  be 
concerned  if  you  do  not  have  a  clear  developed  hvpothc:is. 


GlATRAL  work  sheet 

Data  required  for  all  life  support  equipment. 


A. 

Date  of  Accident 

Accident  I.D.  No 

B. 

Type  of  Aircraft 

Bureau  No. 

C. 

Location  of  Accident 

D.  Ejection  Attempted;  Yes _  No _ 

E.  Ejection  Accomplished;  Yes _  No 


1. 

A1 ti tude  at  Ejection 

2. 

Airspeed  at  Ejection 

3. 

Attitude  at  Ejection 

A. 

Ejection  Seat  Manufacturer 

5. 

Ejection  Seat  Serial  Number 

6. 

Ejectee's  Crew  Station 

7. 

Parachute 

8. 

Survival  Kit 

9. 

Reported  Winds  Aloft  in  Ejection  Area 

10. 

Landing  Site  Type 

11. 

Air  Temperature  Aloft  in  Ejection  Area 

12. 

Water  Temperature  in  Landing  Area 

13. 

Estimated  Time  in  the  Water 

Aircraft  Crashed;  Yes  No 

1. 

Altitude  of  Crajh  Site 

2. 

Estimated  Impact  Airspeed 

3. 

Estimated  Impact  Attitude 

4. 

Impact  Site  Type 

5. 

Wind  Conditions  at  Impact  Site 

G.  Aircrew  Injured:  Yes _ No _ _ _ 

1.  Injuries  Sustained  were;  Fatal _ _ Nonfatal 

2.  Summar-'  of  A1 1  Reported  Injuries  _ 
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3.  Specific  Injuries  to: 

a.  Head  Area  Fractures:  Yes_ _ No _ 

(1)  Location _  _ _ 

(2)  Description _ 

b.  Neck  Area  Fractures:  Yes _  No _ 

(1)  Location _ _ _ _ 

(2)  Description _ _ _ 

c.  Vertebral  Column  Fracture:  Yes _  No _ 

(1)  Location _ 

(2)  Description _ _ 

d.  Appendicular  Skeleton  Fractures  (e.g.  Arm/Leg):  Yes _  No _ 

(1)  Location _ _ 

(2)  Description _ 

e.  Torso  Area  Fractures:  Yes _  No _ 

(1)  Location _ _ _ _ _ 

(2)  Description _ _ _ : _ 

F.  Vertebral  Column  Strain/Sprain;  Yes _ _  No _ 

(1)  Location _ _ _ 

(2)  Description _ 

g.  Appendicular  Skeleton  Strain/Sprain:  Yes _  No _ 

(1)  Location _ _ _ _ 

(2)  Description _ _ 

NOTE:  When  describing  injuries  use  anatomical  landmarks  to  describe  the  injury 
location  and  describe  how  the  injury  was  determined. 

]].  Personal  Data  of  Aircrew. 

A.  Age_ _ _ _ _ _ _ 

B.  Sex _ _ 

C.  Blood  Type _ 

D.  Anthropometric  Data: 

1.  Height _ _ _ 

2.  Weight _ _ _ 

3.  Sitting  Height _ _ _ 

4.  Neck  Circumference _ _ _ 

5.  Cervical  Length  (Cl  through  C7) _ 

6.  Head  Circumference _ 
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7.  Buttock  Knee  Length _ _ 

8.  Buttock  Popliteal  Length _ 

9.  Buttock  Leg  Length__ _ 

10.  Chest  Wall  Circumference _ 

11.  Shoulder  Height _ 

NOTE:  Record  all  the  anthropometric  measurements  in  consistent  units  and  note 
which  units  used,  also  the  source  of  the  anthropometic  data.  This  infor¬ 
mation  is  useful  in  retrospective  analysis  of  the  mishap  and  dynamic 
interactions  of  the  aircrew. 
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APPENDIX  E 


FLOTATION  EQUIPMENT  WORK  SHEET 


I.  Nondestructive  Inspection  (Phase  I  &  II) 


A.  Personal  Flotation  Equipment  Data 

1.  Manufacturer _ 

2.  Model _ 

3.  Serial  Number _ 

4.  Contract  Number _ 

5.  Contract  Lot  Number _ 

6.  Date  of  Manufacture _ 

B.  Usage  Data  of  the  Equipment 


1.  Was  the  equipment  worn  by  the  aircrew?  Yes _  No _ 

2.  Was  the  equipment  inflated  by  the  aircrew?  Yes _  No _ 

3.  Was  the  equipment  recovered  with  the  aircrew?  Yes _  No 

4.  Was  the  equipment  lost?  Yes _  No _ 

a.  Lost  during  recovery?  Yes _  No _ 

b.  Discarded  by  the  aircrew  during  recovery?  Yes _  No 


c.  Discarded  by  other  than  aircrew?  Yes _  No 

(1)  Location _ 

(2)  Describe  circumstances _ 


(3)  Who  discarded  the  equipment?  _ _ 

(4)  Reason  equipment  discarded. _ _ _ 

5.  Were  there  modifications  on  the  equipment?  Yes _  No _ 

a.  Modifications  were  authorized.  Yes _  No _  (If  yes,  go 

to  5b) 

(1)  Modifications  present _ 

(2)  Date  f4odified_ _ _ _ 

(3)  Source  of  Modification  Data  _ _ _ 

b.  Modifications  were  not  authorized. 

(1)  Describe  the  modification _  _ 


(2)  Source  of  the  modification 


(3)  When  did  the  modification  occur? 
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(4)  Did  the  modification  inhibit  the  function  of  the  equipr'ent 
or  result  in  the  loss  function?  Yes _  No _ 

NOTE:  Use  photographs  and  line  drawings  to  illustrate  the  modifications. 

6.  Equipment  malfunctioned?  Yes _  No _ 

a.  Malfunction  resulted  from  damage?  Yes _  No _ 

b.  Malfunction  due  to  material  failure?  Yes _  No _ 

(1)  Describe  the  malfunction _ 


(2)  What  item  failed/malfunctioned? 


(3)  Did  the  malfunction  result  in  injury  or  reduction  of 
survival  changes?  Yes _  No _ 

(a)  Describe  which  injury^ _ _ 


(b)  How  did  it  reduce  survival  chances? 


7.  Equipment  Damaged?  Yes _  No _ 

a.  Damage  resulted  in  malfunction?  Yes _  No 

(1)  Describe  the  malfunction _ 


(2)  Source  of  the  damage 


(3)  Describe  the  damage 


b.  Damage  did  not  result  in  malfunction.  Yes _  No _ 

8.  Equipment  recovered  with  the  aircrew.  Yes _  No _ 

a.  Attached  to  the  MA-2?  Yes _  No _ 

Attached  to  the  Survival  Vest?  Yes _  No _ 

b.  Aircrew  noted  equipment  problems  during  emergency  sequence 

or  during  survival?  Yes _  No _ 

(1)  Failed  to  properly  inflate.  Yes _  No _ 

(a)  Both  Lobes.  Yes _  No _ 

(b)  Right  Lobe.  Yes _  No _ 

(c)  Left  Lobe.  Yes _  No _ 

(d)  Neck  Lobe.  Yes _  No _ 

(2)  Both  carbon  dioxide  cartridges  were  activated/expended 

during  the  event.  Yes _  No _ 
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(a)  Cartriiigc'^  v;ero  proporly  'f-ated? 

(b)  Seats  were  not  damaced?  Yes _ 

(c)  Cartridge  manufacturer 


(d)  Cartridge  Lot  rio._ _ 

(e)  Cartridge  si2e_ _ 

(3)  Leakage  occurred  in  lobes?  Yes _ 

(a)  Due  to  damage?  Yes _  tio 

(b)  Due  to  seam  failure?  Yes _ _ 

(c)  Due  to  material  leakage?  Yes 

(d)  Determined  leakage  rate _ 

(e)  Date  of  last  inspection _ 

Inspector _ 

Location  of  last  inspection _ 
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Aircrew  Life  Support  Systems  (ALSS) 
Post  bmergency  Usage  Guides 


Part  IV:  Survival  Vests  (SV-2) 


INTRODUCTION 


Aircrew  survival  vests  are  designed  to  provide  storage  and  avai  1  abi  1  ■' '^y 
of  survival  equipment  during  normal  flight,  emergency  egress,  descent;  and 
through  the  landing,  survival,  and  rescue.  The  survival  vest  contains  communi¬ 
cation  equipment,  signaling  equipment,  basic  navigation  equipment,  survival 
medical  packets,  water,  and  cutting  equipment.  It  is  capable  of  being  expanded 
to  include  additional  or  modified  equipment  during  combat  or  times  when  ttie 
operational  requirements  change  or  unique  aircraft  requirements  exist. 

Currently,  the  survival  vest  is  incorporated  as  part  of  the  torso  harness 
(MA-2)  for  those  aircrew  flying  ejection  seat  equipped  aircraft.  This  interaction 
of  the  two  items  provides  less  bulk  and  improves  retention  of  the  survival 
equipment  during  emergency  escape.  The  interactions  of  the  survival  equipment, 
the  aircrew,  and  other  life  support  equipment  during  the  dynamic  events  of  the 
mishap  are  virtually  unknown.  There  are  injuries  which  may  result  from  the 
placement  of  equipment  in  specific  areas  or  injuries  which  may  be  intensified 
by  interactions  with  other  equipment  or  its  placement.  Detailed  analysis  of 
each  mishap  will  improve  the  understanding  of  these  dynamic  interactions  and  the 
role  of  the  survival  vest  and  its  contents  in  the  overall  injury  and  survival 
of  the  aircrew. 

Thorough  investigation  of,  and  accurate  recording  of,  each  mishap  is 
essential  to  provide  the  data  base  necessary  for  statistical  and  engineering 
analysis  of  the  mishaps  and  the  event  sequences  which  occur  within  various 
naval  aviation  communities,  and  define  the  interactions  which  occur  during 
mishaps.  It  is  necessary  to  have  accurate  information  to  clearly  define  and  to 
standardize  the  data  analysis  for  aircraft  mishaps.  To  accomplish  this,  it  is 
necessary  to  use  a  systematic  analytical  approach  to  the  initial  acquisition 
process  of  a  mishap  investigation.  This  provides  the  accurate  data  required 
for  engineering  evaluation  of  the  equipment.  Each  piece  of  equipment  must  be 
inspected  in  detail  and  the  results  of  the  inspection  recorded  fully,  regardless 
of  the  injury  to  the  aircrew  or  even  if  the  item  was  used.  This  systematic 
approach  to  gathering  data  provides  the  information  base  required  to  allow 
continuing  evaluation  and  appraisal  of  life  support  equipment,  its  performance 
and  interactions  during  and  following  a  mishap.  Long-term  systematic  analysis 
of  mishap  data  will  clarify  interactions,  injury-equipment  associations, 
potential  causal  relationships,  and  suggest  directions  for  future  development 
of  life  support  and  survival  equipment. 
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To  ensure  systematic  inspection  of  aircrew  '.'lu  i  pinent ,  this  guide  for  the 
survival  vest  is  part  of  a  continuing  series  of  ocedures  designed  to  enhance 
the  data  gathering  process.  The  first  step  in  c  -..ystematic  investigation  is 
to  document  the  conditions  and  ci rcumstances  of  ‘he  mishap;  the  equipment 
available  and  used  during  the  mishap;  ci rcumstan-.es  of  the  equipment's  use; 
damage  and  abuse  of  the  equipment  prior  to,  during,  and  subsequent  to  the 
mishap,  egress,  survival,  and  rescue;  damage  patterns  to  the  equipment;  injuries 
to  the  aircrew;  injury  patterns  on  the  aircrew;  and  relationships  of  the  injury 
and  damage  patterns.  Complete  documentation  of  each  of  the  above  is  necessary 
and  can  contribute  to  the  understanding  of  the  dynamic  behavior  of  life  support 
equipment  during  all  phases  of  the  mishap.  Non-destructive  inspection 
techniques  are  the  first  step  of  this  systematic  analysis.  It  provides  desired 
data  to  the  investigator  while  retaining  the  equipment  intact.  Despite  the 
focus  on  and  interest  in  the  identification  and  documentation  of  damage  and 
injury  to  the  wearer,  a  critical  need  exists  for  an  equally  careful  identification 
and  documentation  of  lack  of  damage  or  injury  to  the  wearer.  This  information 
aids  in  identifying  those  conditions  for  which  the  equipment  performs  satisfac¬ 
torily  and  helps  to  put  the  damage  and  injuries  into  proper  perspective.  From 
this  data,  equipment  interactions  and  performance  can  be  assessed  and  requirements 
can  be  defined  or  redefined  for  future  equipment  development  or  modifications 
which  are  designed  to  reduce  the  likelihood  of  increased  risk,  or  increase  the 
existing  risk,  injury  severity,  or  frequency  for  the  aircrew.  An  improved 
understandi ng  of  the  conditions  of  equipment  usage  will  provide  guidelines  for 
the  conditions  which  should  be  used  when  equipment  is  tested  and  evaluated  in  the 
future. 

To  define  the  environment  in  which  the  survival  vest  is  used  and  exposed  to, 
it  is  necessary  to  assess  the  effects  upon  (1)  user  safety,  (2)  integrity  of  the 
equipment  during  the  dynamics  of  the  mishap,  and  (3)  functional  performance 
in  providing  survival  items  required  by  the  aircrew.  All  survival  vests  involved 
in  mishaps  shall  be  inspected  using  Non-Destructive  Inspection  Techniques 
(Phase  I).  If  conditions  arise,  or  unusual  behavior  is  identified  by  the 
investigator,  further  inspection  shall  be  conducted  in  greater  detail  using 
Non-Destructive  Inspection  Techniques  (Phase  II)  which  are  enhanced  visual 
techniques.  Should  the  enqineering  evaluator  require  further  information  on  a 
particular  mishap  because  of  malfunction,  damage,  or  injury,  provisions  will  be 
made  for  Destructive  Inspection  Techniques  (Phase  III)  to  provide  the  requested 
data . 

This  guide  provides  the  basic  information  requested  for  Phase  I  and  II 
inspections.  Included  are  worksheet  formats  which  should  be  filled  out  to 
assure  gathering  of  all  supporting  information  required  for  the  mishap  investi¬ 
gation  and  po..t-mishap  analysis.  This  information  will  assist  in  determination 
of  the  requirements  of  further  inspection  of  the  equipment  and  how  that 
inspection  should  be  conducted.  The  information  contained  in  these  inspection 
worksheets  will  be  (1)  combined  with  all  available  data  gathered  from  other 
mishap  investigations  and  during  equipment  test  and  evaluation  for  engineering 
evaluation,  (2)  available  to  the  investigating  medical  officer  for  use  in 
preparation  of  the  mishap  report,  and  (3)  employed  to  update  design,  test  and 
evaluation  criteria  and  quality  assurance/assessment  standards  for  life  support 
and  survival  equipment. 
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The  procedures  in  this  guide  are  a  development  for  the  upgrading  of  the 
investigating  and  reporting  implemented  by  OPNAVINST  3750.6  (series)  that 
require  the  systematic  gathering,  reporting  and  analysis  of  mishap  data  to 
improve  safety  and  to  reduce  the  risk  to  the  aircrew.  Failure  to  completely 
instituti?  a  systematic  "in-service"  data  acquisition  and  analysis  results  in 
the  loss  of  valuable  information,  introduces  bias  into  the  overall  data  system, 
and  compromises  the  safety  of  the  aircrew. 

The  issuance  of  this  guide  is  an  upgrade  to  the  present  requirements  which 
require  all  aircrew  life  support  equipment  employed  during  aircraft  mishaps  be 
subjected  to  a  systematic  inspection  and  reporting  of  the  inspection  to  (1) 
fully  document  the  conditions  of  use,  (2)  identify  and  catalogue  the  damage  to 
the  equipment,  (3)  identify  and  document  all  injuries  to  the  aircrew,  (4) 
comparison  of  the  injuries  under  varying  conditions,  (5)  comparison  of  the 
damage  patterns  to  the  injury  patterns  under  comparable  conditions,  and  (6) 
dete'^mine  the  performance  of  the  life  support  equipment  under  operational, 
emergency,  survival,  and  rescue  conditions  for  which  it  was  intended. 

To  accomplish  the  detailed  inspections  required.  Phase  III  inspections  may 
be  deemed  necessary  by  the  engineering  evaluator.  If  this  is  necessary, 
instructions  will  be  provided  under  separate  cover  with  appropriate  accounting 
information,  procedures  for  packing  and  shipping,  and  the  destination  for 
shipment.  The  receipt  of  the  equipment  will  be  acknowledged  using  a  form 
letter  which  will  contain  the  date  received,  projected  response  time  for  the 
inspection  and  the  procedures  which  will  be  used  in  the  inspection.  The 
results  of  the  Phase  III  inspection  will  be  provided  to  the  engineering  evalu¬ 
ator  and  would  become  available  in  specific  cases  to  others. 

Documentation  of  the  mishap  and  the  equipment  is  vital  to  a  systematic 
investigation.  The  mapping  of  the  mishap  area  is  vital  with  the  notation  of 
the  location  of  each  item  of  life  support  and  survival  equipment.  The  equipment 
should  be  tagged,  photographed,  and  recorded.  It  is  suggested  that  8  X  10 
color  photographs  be  used  to  most  effectively  indicate  the  damage,  abuse,  or 
strains  on  the  equipment.  These  photographs  should  be  clearly  focused  with 
notations  on  the  reverse  side  as  to  the  mishap,  date,  equipment,  suspected 
damage,  and  interactions  suspected  from  your  investigation.  Line  drawings, 
sketches,  and  diagrams  should  be  used  liberally  to  enhance  the  photographic 
documentation  and  writing  to  support  your  theories,  hypotheses,  and  analyses 
of  the  mishap.  Additionally,  record  and  present  all  data  as  accurately  and 
completely  as  possible  citing  the  source  of  the  information.  If  you  have  no 
clear  hypothesis  as  to  the  interactions  and  causal  relationships  of  the  mishap, 
do  not  worry,  it  takes  a  detachment  and  large  amount  of  background  data  at  times 
to  form  an  impression.  Your  impressions  are  welcomed! 
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Data  required  for  all  life  support  equipment. 


A. 

Date  of  Accident 

_  Accid(‘nt  I.D.  No 

B. 

Type  of  Aircraft 

Bureau  No. 

C. 

Location  of  Accident 

D.  Ejection  Attempted;  Yes__ _ _ _ 

E.  Ejection  Accomplished;  Yes__ _ _  No _ 

1.  Altitude  at  Ejection  _ _ _ 

2.  Airspeed  at  Ejection _ 

3.  Attitude  at  Ejection _ 

4.  Ejection  Seat  Manufacturer _ 

5.  Ejection  Seat  Serial  Number _ _ _ 

6.  Ejectee's  Crew  Station _ 

7.  Parachute _ 

8.  Survival  Kit _ 

9.  Reported  Winds  Aloft  in  Ejection  Area  _ _ 

10.  Landing  Site  Type _ 

11.  Air  Temperature  Aloft  in  Ejection  Area _ 

13.  Water  Temperature  in  Landing  Area _ 

13.  Estimated  Time  in  the  Water _ _ 

F.  Aircraft  Crashed;  Yes _  No _ 

1.  Altitude  of  Crash  Site _ _ _ 

2.  Estimated  Impact  Airspeed _ _ 

3.  Estimated  Impact  Attitude _ _ _ 

4.  Impact  Site  Type _  __ 

5.  Wind  Conditions  at  Impact  Site  _ 

G.  Aircrew  Injured:  Yes _  No  _ 

1.  Injuries  Sustained  were:  Fatal  _  _  _  Nonfatal 

2.  Summary  of  All  Reported  Injuries 


LriECSDlMC*  PACK  BLANK -MOT  Fli>£D 

2  133 


3.  S[)C-cific  JrijuriLs  to: 

a.  Head  Area  Tracture';  Yee _ _  _____  _ _ 

(1)  Location _ _ _ _ _ 

(2)  Description _ _ 

b.  Neck  Area  Fractures:  Yes _ No _ 

(1)  Location _ _ _ _ 

(2)  Description _ _ _ _ 

c.  Vertebral  Column  Fracture:  Yes _  No _ 

(1)  Location _ _ 

(2)  Description _ 

d.  Appendicular  Skeleton  Fractures  (e.g.  Arm/Leg):  Yes _  No _ 

(1)  Location  _ _ 

(2)  Description _ 

e.  Torso  Area  Fractures:  Yes _  No _ 

(1)  Location _ 

(2)  Description _ 

F.  Vertebral  Column  Strain/Sprain;  Yes _  No_ _ 

(1)  Location _ 

(2)  Description _ 

g.  Appendicular  Skeleton  Strain/Sprain:  Yes _  No _ 

(1)  Location _ _ 

(2)  Description _ 

NOTE:  When  describing  injuries  use  anatomical  landmarks  to  describe  the  injury 
location  and  describe  how  the  injury  was  determined. 

II.  Personal  Data  of  Aircrew. 

A.  Age _ 

B.  Sex _ 

C.  Blood  Type _ 

D.  Anthropometric  Data; 


1. 

Height 

2. 

Weight 

3. 

Sitting  Height 

4. 

Neck  Circumference 

5. 

Cervical  Length  (Cl  through  C7) 

6. 

Head  Circumference 
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7.  Buttock  Knoe  LcMitith 

I'.  Buttock  f’o(>litPt)l  1  Ptioth _  _  _  _  _ 

Q.  Buttock  Leg  Length_  _ _ _ _ 

10.  Chest  Wall  Circumference _  _  _ 

1  ] ,  Shoulder  Height _ _  _ _ 

iOTL:  Record  all  ttip  anthropometric  mpasurempnts  in  consistent  units  and  note 

which  units  used,  also  the  source  of  the  anthropomet i c  data.  This  infor- 
HiCition  is  useful  in  retrospective  analysis  of  the  mishap  and  dynamic 
interactions  of  the  aircrew. 


APPENDIX  B 


SURVIVAL  VEST  (SV-2)  WORK  SHEET 


Phase  I  Non-Destructive  Inspection 
A.  Survival  Vest: 


1. 

Manufacturer 

2. 

Date  of  Manufacture 

3. 

Model 

4. 

Lot  Number 

5. 

Serial  Number 

6. 

Was  the  survival  vest  recovered?  Yes 

No 

7. 

Was  the  survival  vest  damaged?  Yes 

No 

(If  Yes, 

describe  the  damage  using  words,  drawings,  and 

photographs . ) 

8. 

Was  the  survival  vest  recovered  with  the  ai. 

■'rew?  Yes 

No  (If  no,  describe  why  the  survival 

vest  was  not  recovered 

9. 

List  effective  aircrew  changes  incorporated 

on 

survival 

vest  with 

dates,  locations,  and  person  modifying  vest. 


10.  Was  the  survival  vest  discarded?  Yes _ No _  (If  yes,  was  it 

deliberately  or  inadvertently  discarded  by  aircrew,  rescuers,  or 
others.  Describe  the  details  why  and  where  discarded.) 

11.  Was  the  survival  vest  part  of  the  torso  harness  (e.g.,  integrated 

with  the  torso  harness)?  Yes _  No _  (If  yes,  give  the 

date,  location,  and  persons  performing  the  modifications.) 

12.  Were  the  attachments  to  the  torso  harness  intact?  Yes _  No _ 

13.  Was  the  survival  vest  damaged  during  the  survival  phase?  Yes _ 

No _  (If  yes,  describe  fully.) 

14.  Was  the  survival  vest  damaged  during  the  rescue  phase?  Yes _ 

No _  (If  yes,  describe  how,  when  and  under  what  conditions.) 

15.  Was  the  survival  vest  damaged  after  the  recovery  phase?  Yes _ 

No _  (If  yes,  describe  the  location,  type  of  damage,  under 

what  conditions  did  the  damage  occur.) 

16.  Did  the  survival  vest  remain  intact  during  the  dynamic  egress 

(ejection)  phase  of  the  mishap?  Yes _ _ No _ _  (If  no, 

describe  when  did  the  aircrew  note  that  damage  had  occurred.  Did 
the  failure  degrade  the  egress,  survival,  or  rescue?  Describe 
fully  and  in  detail  the  problems  and  how  it  degraded  the  egress, 
survival  or  rescue. ) 
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17.  Were  there  modifications  to  the  basic  survival  vest?  Yes _ _ 

No _  (If  yes,  describe  the  modifications  in  detail,  illustrate 

the  modifications  using  line  drawings,  and  photographs.  Give  the 
date  and  location  when  and  where  the  modifications  occurred.) 

18.  Were  these  modifications  authorized?  Yes _  No _  (If  yes, 

cite  the  date  of  authorization,  source,  and  individual  authorizing 
the  modification. ) 
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Survival  Vest  Contents 


I 

I 

Record  a  detailed  inventory  of  all  authorized  and  unauthorized  items  contained 
in  the  survival  vest.  For  each  item,  list  its  date  of  manufacture,  manufacturer, 
lot  and  serial  number,  and  its  location  in  the  survival  vest.  For  non-standard 
items,  list  the  rationale  for  having  the  items  in  the  survival  vest. 


APPENDIX  C 


SURVIVAL  VEST  (SV-2)  WORK  SHEET 
Phase  II  Non-Destructive  Laboratory  Inspection 

A.  Evaluate  all  data  obtained  from  Phase  I  inspection,  plus  additional 
general  mishap  information. 

1.  Shipped  from: _ _ _ _ _ 

2.  Date  shipped: _ _ 

3.  Date  received:  _ 


B.  Inspection  Procedures 

1.  Microscopic  inspection  of  the  strained  or  torn  (cut)  fabric,  seams, 
and  stitching,  both  externally  and  internally.  This  inspection 
may  be  performed  using  natural,  coherent,  or  other  light  sources 

as  required  to  determine  the  damage  to  the  material  . 

2.  Other  non-destructive  inspections  may  be  conducted  if  warranted 
by  a  review  of  the  circumstances  associated  with  its  usage. 
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APPENDIX  D 


SURVIVAL  VEST  (SV-2)  WORK  SHEET 


I.  Phase  III  Destructive  Laboratory  Inspection  (as  determined  by  the  engineer¬ 
ing  investigator/evaluator). 

A.  Evaluate  and  review  all  findings  from  Phase  I  and  II  inspections  and 
correlate  the  data  with  all  other  mishap  findings  prior  to  further 
inspection. 

B.  Other  procedures  and  techniques  which  may  be  required  are; 

1.  Duplication  of  equipment  damage  using  windblast  or  impact  testing. 

2.  Duplication  of  equipment  damage  using  static  dynamic  load  test 
equipment. 

3.  Micro-analytical  techniques  to  assess  the  failure  points  for  damage 
prior  to  the  mishap  which  contributed  to  failure. 
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Aircrew  Life  Support  Systems  (ALSS) 
Post  Emergency  Usage  Guides 


Part  V:  Integrated  Torso  Harness  (MA-2) 


INTRODUCTION 


Torso  harnesses  are  designed  to  provide  restraint  during  flight  in  tactical 
aircraft,  restraint  and  attachment  to  the  ejection  system,  and  attachment  to 
the  parachute  and  survival  kit  upon  ejection.  The  torso  harness  has  been  modi¬ 
fied  to  incorporate  the  storage  functions  of  the  survival  vest  (Aircrew  Change 
ACC-380)  for  survival  equipment.  To  enhance  aircrew  body  position  and  restraint 
during  dynamic  events  of  parachute  deployment,  emergency  egress,  and  air  combat, 
cinch  straps  have  been  added  (ACC-422)  to  the  torso  harness  and  will  maintain 
the  riser  connectors  (Koch  quick  release  fittings)  in  position. 

Currently,  the  torso  harness  has  been  discussed  as  a  problem  during 
negative  G  conditions  as  not  providing  adequate  restraint.  During  the  modifica¬ 
tion  of  the  harnesses  to  accommodate  ACC-422,  it  was  identified  that  many 
harnesses  were  improperly  fitted  during  initial  issue.  The  interactions  of  the 
man  and  the  torso  harness  during  various  dynamic  events  are  virtually  unknown. 
Injuries  may  result  to  various  body  areas  either  directly  or  indirectly  being 
induced  for  force  distribution.  To  improve  the  data  derived  from  each  mishap 
and  to  improve  the  restraint  system,  it  is  necessary  to  improve  the  understanding 
of  dynamic  interactions,  fit,  load  distribution,  and  the  torso  harness  during 
the  dynamics  of  aircraft  mishaps  and  the  injuries  which  occur.  To  obtain  the 
detailed  information  through  a  thorough  investigation  and  recording  of  data 
derived  from  each  mishap  is  essential  to  provide  the  data  base  required  for 
statistical  and  engineering  analysis  of  mishaps  and  dynamic  sequences  which  occur 
within  various  naval  aviation  communities  and  define  the  interactions  which  occur 
in  a  particular  mishap.  It  is  necessary  to  have  accurate  information  to  define 
and  standardize  the  data  analysis  of  each  aircraft  mishap.  To  accomplish  this, 
it  is  necessary  to  use  a  systematic  analytical  approach  for  the  initial  acquisi¬ 
tion  process  during  a  mishap  investigation  to  provide  accurate  data  for 
engineering  evaluation  for  the  life  support  equipment. 

Each  item  of  equipment  must  be  inspected  in  detail  and  the  results  of  the 
inspection  recorded  fully  regardless  of  the  aircrew's  injury/lack  of  injury  or 
even  if  the  item  was  used.  This  systematic  approach  to  gathering  data  provides 
the  informative  base  required  to  allow  continuing  equipment  evaluation  and 
appraisal,  its  performance  and  interactions  before,  during,  and  following  a 
mishap.  Long-term  systematic  analysis  will  clarify  interactions,  injury  and 
equipment  association,  potential  causal  relationships,  and  suggest  directions 
for  future  development  of  life  support  and  survival  equipment. 
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To  ensure  systematic  inspection  of  aircrew  equipment,  this  guide  for  the 
torso  harness  is  part  of  a  continuing  series  of  procedures  designed  to  enhance 
the  data  gathering  process.  The  first  step  in  a  systematic  investigation  is  to 
document  the  conditions  and  circumstances  of  the  piishap,  the  equipment  available 
and  used  during  the  mishap,  circumstances  of  the  equipment's  use,  damage  and 
abuse  of  the  equipment  prior  to,  during,  and  subsequent  to  the  mishap,  egress, 
survival,  and  rescue,  damage  patterns  to  the  equipment,  injuries  to  the  aircrew, 
injury  patterns  on  the  aircrew,  and  relationships  of  the  injury  and  damage 
patterns.  Complete  documentation  of  each  of  the  above  are  necessary  and  can 
contribute  to  the  understanding  of  the  dynamic  behavior  of  life  support  equip¬ 
ment  during  all  phases  of  the  mishap.  Non-destructive  inspection  techniques 
are  the  first  step  of  this  systematic  analysis.  It  provides  desired  data  to 
the  investigator  while  retaining  the  equipment  intact.  Despite  the  focus  on 
and  interest  in  the  identification  and  documentation  of  damage  and  injury  to 
the  wearer,  a  critical  need  exists  for  an  equally  careful  identification  and 
documentation  of  lack  of  damage  or  injury  to  the  wearer.  This  information  aids 
in  identifying  those  conditions  for  which  the  equipment  performs  satisfactorily 
and  helps  to  put  the  damage  and  injuries  into  proper  perspective.  From  this 
data,  equipment  interactions  and  performance  can  be  assessed  and  requirements 
can  be  defined  or  redefined  for  future  equipment  development  or  modifications 
which  are  designed  to  reduce  the  likelihood  of  increased  risk,  or  increasing 
the  existing  risk,  injury  severity,  or  frequency  for  the  aircrew.  An  improved 
understanding  of  the  conditions  of  equipment  usage  will  provide  guidelines  for 
the  conditions  which  should  be  used  when  equipment  is  tested  and  evaluated  in 
the  future. 

To  define  the  environment  in  which  the  torso  harness  is  used  and  exposed 
to,  it  is  necessary  to  assess  the  effects  upon  (1)  user  safety,  (2)  integrity 
of  the  equipment  during  the  dynamics  of  the  mishap,  and  (3)  functional  perfor¬ 
mance  in  providing  survival  items  required  by  the  aircrew.  All  torso  harnesses 
involved  in  mishaps  shall  be  inspected  using  Non-Destructive  Inspection 
Techniques  (Phase  I).  If  conditions  arise  or  unusual  behavior  is  identified 
by  the  investigator,  further  inspection  shall  be  conducted  in  greater  detail 
using  Non-Destructive  Inspection  Techniques  (Phase  II)  which  are  enhanced 
visual  techniques.  Should  the  engineering  evaluator  require  further  information 
on  particular  mishap  because  of  malfunction,  damage,  or  injury,  provision  will  be 
made  for  Destructive  Inspection  Techniques  (Phase  III)  to  provide  the  requested 
data. 


This  guide  provides  the  basic  information  requested  for  Phase  1  and  II 
inspections.  Included  are  worksheet  formats  which  should  be  filled  out  to 
assure  gathering  of  all  supporting  information  required  for  the  mishap  investi¬ 
gation  and  post-mishap  analysis.  This  information  will  assist  in  determination 
of  the  requirements  of  further  inspection  of  the  equipment  and  how  that 
inspection  shall  be  conducted.  The  information  contained  in  these  inspection 
worksheets  (1)  will  be  combined  with  all  available  data  gathered  from  other 
mishap  investigations  and  during  equipment  test  and  evaluation  for  engineering 
evaluation,  (2)  will  be  available  to  the  investigating  medical  officer  for  use 
in  preparation  of  the  mishap  report,  and  (3)  will  be  employed  to  update  design, 
test  and  evaluation  criteria,  and  quality  assurance/assessment  standards  for 
life  support  and  survival  equipment. 
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The  procedures  in  this  guide  are  a  development  for  the  updating  of  the 
investigating  and  reporting  implemented  by  OPNAVINST  3750.6  (series)  that 
require  the  systematic  gathering,  reporting,  and  analysis  of  mishap  data  to 
improve  safety  and  to  reduce  the  risk  to  the  aircrew.  Failure  to  completely 
institute  a  systematic  "in-service"  data  acquisition  and  analysis  results  in 
the  loss  of  valuable  information,  introduces  bias  into  the  overall  data  system, 
and  compromises  the  safety  of  the  aircrew. 

The  issuance  of  this  guide  is  an  update  to  the  nearest  requirements  which 
require  all  aircrew  life  support  equipment  employed  during  aircraft  mishaps  be 
subjected  to  a  systematic  inspection  and  reporting  of  the  inspection  to  (1)  fully 
document  the  conditions  of  use,  (2)  identify  and  catalogue  the  damage  to  the 
equipment,  (3)  identify  and  document  all  injuries  to  the  aircrew,  (4)  comparison 
of  the  damage  under  varying  conditions,  (5)  comparison  of  the  injuries  under 
varying  conditions,  (6)  comparison  of  the  damage  patterns  to  the  injury  patterns 
under  comparable  conditions,  and  (7)  determine  the  performance  of  the  life 
support  equipment  under  operational,  emergency,  survival,  and  rescue  conditions 
for  which  it  was  intended. 

To  accomplish  the  detailed  inspections  required.  Phase  III  inspections  may 
be  deemed  necessary  by  the  engineering  evaluator.  If  this  is  necessary, 
instructions  will  be  provided  under  separate  cover  with  appropriate  accounting 
information,  procedures  for  packing  and  shipping,  and  the  destination  for 
shipment.  The  receipt  of  the  equipment  will  be  acknowledged  using  a  form 
letter  which  will  contain  the  date  received,  projected  response  time  for  the 
inspection,  and  the  procedures  which  will  be  used  in  the  inspection.  The  results 
of  the  Phase  III  inspection  will  be  provided  to  the  engineering  evaluator  and 
would  become  available  in  specific  cases  to  others. 

Documentation  of  the  mishap  and  the  equipment  is  vital  to  a  systematic 
investigation.  The  mapping  of  the  mishap  area  is  vital  with  the  notation  of 
the  location  of  each  item  of  life  support  and  survival  equipment.  The  equipment 
should  be  tagged,  photographed,  and  recorded.  It  is  suggested  that  S  x  10 
color  photographs  be  used  to  most  effectively  indicate  the  damage,  abuse,  or 
strains  on  the  equipment.  These  photographs  should  be  clearly  focused  with 
notations  on  the  reverse  side  as  to  the  mishap,  date,  equipment,  suspected 
damage,  and  interactions  suspected  from  your  investigation.  Line  drawings, 
sketches,  and  diagrams  should  be  used  liberally  to  enhance  the  photographic 
documentation  and  writing  to  support  your  theories,  hypotheses,  and  analyses 
of  the  mishap.  Additionally,  record  and  present  all  data  as  accurately  and 
completely  as  possible  citing  the  source  of  the  information.  If  you  have  no 
clear  hypothesis  as  to  the  interactions  and  causal  relationships  of  the  mishap, 
do  not  worry,  it  takes  a  detachment  and  large  amount  of  background  data  at  times 
to  form  an  impression.  Your  impressions  are  welcome! 
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rerjjired  ior  all  IHe  support  equipnent. 

!i*.e  C’f  Accident _ _  Accidi'nt  ‘.U.  No. 

lyne  of  Aircraft _ _ _ _  _ _  bureau  f.o._  _ 

location  of  Accident 


D.  Ejection  Attempted;  Yes _ Uo _ 

E.  Ejection  Accomplished;  Yes _  No 


1. 

A1  ti tude  at  Ejection 

2. 

Airspeed  at  Ejection 

3. 

Attitude  at  Ejection 

4. 

5. 

Ejection  Seat  Manufacturer 

Ejection  Seat  Serial  Number 

6. 

[jectee's  Crew  Station 

7. 

Parachute 

6. 

Survival  Kit 

9. 

Reported  Winds  Aloft  in  Ejection  Area 

10. 

Landing  Si te  Type 

11. 

Air  Temperature  Aloft  in  Ejection  Area 

12. 

Water  Temperature  in  Landing  Area 

13. 

Estimated  Time  in  the  Water 

F.  Aircraft  Crashed;  Yes  _  No _ 

1.  Altitude  of  Crash  Site _ 

2.  Estimated  Impact  Airspeed _ _ _ 

3.  Estimated  Impact  Attitude _  _ 

4.  Impact  Site  Type _ _ _  _ 

5.  Wind  Conditions  at  Impact  Site 

G.  Aircrew  Injured;  Yes _  No 

1.  Injuries  Sustained  were;  Fatal  _  Nonfatal 

2.  Summary  of  All  Reported  Injuries 
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1 

3.  Specific  Irijuru'.,  Ic: 

a.  Head  Area  rraclurec:  fee _  Ko _ 

(1)  Location _ _ _  _ 

(2)  Description _ _ 

b.  Neck  Area  Fractures;  Yes _ _  No _ 

(1)  Location _ _ _ 

(2)  Description _ _ _ _ _ _ _ _ 

c.  Vertebral  Column  Fracture:  Yes _  _  No _ 

(1)  Location _ _ _ _ 

(2)  Description _ _ _ _ _ _ _ _ 

d.  Appendicular  Skeleton  Fractures  (e.g.  Arm/Leg);  Yes _  No _ 

(1)  Location^ _ 

(2)  Description _ 

e.  Torso  Area  Fractures:  Yes _  No _ 

(1)  Location _ 

(2)  Description _ 

F.  Vertebral  Column  Strain/Sprain:  Yes _  No _ 

(1)  Location _ _ 

(2)  Description _ 

g.  Appendicular  Skeleton  Strain/Sprain:  Yes _  No _ 

(1)  Location _ 

(2)  Description _ 

NOTF;  When  describing  injuries  use  anatomical  landmarks  to  describe  the  injury 
location  and  describe  how  the  injury  was  determined. 

II.  Personal  Data  of  Aircrew. 

A.  Age _ 

E.  Sex _ 

C.  Blood  Type _ 

D.  Anthropometric  Data; 

1.  Height _ _ _ 

2.  Weight _ 


3.  Sitting  Height 

4.  Neck  Circumference 

5.  Cervical  Length  (Cl  through  C7) 

6.  Head  Circumference 
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7.  i•’uttOC^  Lt-MUth  _  _  _  _ _  _  _ _ _ 

Buttock  Popliteul  l.‘■Ilgth _ _ _ _ 

9.  Buttock  Leg  Length _ _ 

10.  Ctiest  Wall  Circumference _ 

11.  Shoulder  Height _ _ _ 

Record  all  the  anthropometric  measurements  in  consistent  units  and  note 
wr.ich  units  used,  also  the  source  of  the  anthropometic  data.  This  infor- 
rratHin  is  useful  in  retrospective  analysis  of  the  mishap  and  dynamic 
interactions  of  the  aircrew. 


2-151 


APPENDIX  B 


INTEGRATED  TORSO  HARNESS  (MA-2)  WORK  SHEET 


Phase  I  Non-Destructive  Inspection 
A.  Torso  Harness: 


1. 

Manufacturer 

2. 

Date  of  Manufacture 

3. 

Model 

4. 

Lot  Number 

5. 

Serial  Number 

6. 

Was  the  torso  harness  recovered?  Yes 

No 

7. 

Was  the  torso  harness  damaged?  Yes 

No  (If  yes ,  de- 

scribe  the  damage  using  words,  drawings, 

and  photographs . ) 

8. 

List  incorporated  aircrew  changes  on  torso  harness,  dates  of  incor¬ 
poration,  location  and  person  performing  identification. 

9.  Was  the  torso  harness  recovered  with  the  aircrew?  Yes _ 

No _  (If  no,  describe  why  the  torso  harness  was  not  recovered.) 

10.  Was  the  torso  harness  discarded?  Yes _  No _  (If  yes,  was 

it  deliberately  or  inadvertently  discarded  by  aircrew,  rescuers,  or 
others.  Describe  the  details  of  when  and  why  discarded.) 

11.  Were  the  torso  harness  attachments  intact?  Yes _  No _  (If 

no,  describe  the  damage  fully.) 

12.  Was  the  torso  harness  damaged  during  the  egress  phase?  Yes _ 

No _  (If  yes,  describe  fully.) 

13.  Was  the  torso  harness  damaged  during  the  survival  phase?  Yes _ 

No _  (If  yes,  describe  fully.) 

14.  Was  the  torso  harness  damaged  during  the  rescue  phase?  Yes _ 

No _  (If  yes,  describe  how,  where,  and  under  what  conditions.) 

15.  Was  the  torso  harness  damaged  after  the  recovery  phase?  Yes _ 

No _  (If  yes,  describe  the  location,  type  of  damage,  under  what 

conditions  the  damage  occurred.) 

16.  Did  the  torso  harness  remain  intact  during  the  dynamic  egress 

(ejection)  phase  of  the  mishap?  Yes _  No _  (If  no,  describe 

when  the  aircrew  noted  damage.  Did  the  failure  degrade  egress, 
survival,  or  rescue?  Describe  fully,  in  detail,  the  problems  and 
how  egress,  survival  or  rescue  was  degraded.) 
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17.  Were  there  any  modifications  to  the  torso  harness?  Yes _ 

No _  (If  yes,  describe  the  modifications  using  line  drawings 

and  photographs.  Give  the  date  and  location  of  when  and  where 
modification  occurred.) 

18.  Were  these  modifications  authorized?  Yes _  No _  (If  yes, 

cite  the  date  of  authorization,  source,  and  individual  authorizing 
the  modification. ) 
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APPENDIX  C 


INTEGRATED  TORSO  HARNESS  (MA-2)  WORK  SHEET 


Phase  II  Non-Destructive  Laboratory  Inspection 

A.  Evaluate  all  data  obtained  from  Phase  I  inspection  plus  additional 

general  mishap  information. 

1.  Shipped  from; _ _ 

2.  Date  shipped: _ _ _ _ 

3.  Date  received: _ _ 

B.  Inspection  Procedures 

1.  Microscopic  inspection  of  strained  or  torn  (cut)  fabric,  seams  and 
stitching,  both  externally  and  internally.  This  inspection  may  be 
performed  using  natural,  coherent  or  other  light  sources  as  required 
to  determine  the  damage  to  the  material. 

2.  Other  non-destructive  inspection  may  be  conducted  if  warranted  by  a 
review  of  the  circumstances  associated  with  its  usage. 
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INTEGRATED  TORSO  HARNESS  {MA-2)  WORK  SHEET 


Phase  III  Destructive  Laboratory  Inspection  (as  determined  by  engineer¬ 
ing  investigation/evaluation). 

A.  Evaluate  and  review  all  findings  from  Phase  I  and  II  inspections, 
correlate  the  data  with  all  other  mishap  findings  prior  to  further 
inspection. 

B.  Other  procedures  and  techniques  which  may  be  required  are: 

1.  Duplication  of  equipment  damage  using  windblast  or  impact  testing. 

2.  Duplication  of  equipment  damage  using  static  and  dynamic  load  test 
equipment. 

3.  Micro-analytical  techniques  to  assess  the  failure  points  for  damage 
prior  to  mishap  which  contributed  to  failure. 
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Aircrew  Life  Support  Equipment  Post-Usage 
Investigation/Reportage  Generic 
Decision  Tree 
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AIRCniW  lift  SUPPORT  IQUIPMfNT  (AISS>  POST  USAGI 
IMVlSTlCATtON  RfPOftlACE  CINTRIC  OECISiON  TRET 


AillCAfW  UF(  SUPPORT  (QUlPMtNT  (ALSS  POST  USACC  INVESTIGATION  REPORTAGE 
GENERAL  DATA  ELUW  LOGIC 
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APPENDIX  A 

NECK  INJURY  CASES  DATA 
{PART  I) 
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APPENDIX  A  PART  I 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPORTED 
SUSTAINED  SEVERE  "EJECTION  ASSOCIATED"  NECK  INJURIES 
1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


RESCUE  PROBLEMS 
AFFECTING  HEAO/NECK 


APPENDIX  A  PART  I  (Continued) 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPORT 
SUSTAINED  SEVERE  "EJECTION  ASSOCIATED"  NECK  INJURIES 
1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


T  I  (Continued) 

ONCERNIIMG  EJECTEES  REPORTED  TO  HAVE 
ASSOCIATED  "  NECK  INJURIES 
m  31  DECEMBER  1979 
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APPENDIX  A  PART  II  (Continued) 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPORTE 
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k  PART  II  (Continued) 

lATA  CONCERNING  EJECTEES  REPORTED  TO  HAVE 
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APPENDIX  A  PART  II  (Continued) 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPORT 
SUSTAINED  SPRAIN/STRAIN  (MODERATE)  "EJECTION  ASSOCIATED"  NECK 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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APPENDIX  A  PART  II  (Continued) 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJE*^  TEES  REPOR 
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APPENDIX  A  PART  II  (Continued) 

GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPOl 
SUSTAINED  SPRAIN/STRAIN  (MODERATE)  'EJECTION  ASSOCIATED"  NEC 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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GENERAL  TABULAR  COMPILATION  OF  DATA  CONCERNING  EJECTEES  REPOR1 
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APPENDIX  A.  PART  III 

IN-FLIGHT  (I.E.,  NON-EJECTION.  NON-BAILOUT.  NON-CRASH, 
NON-LANDING)  SUSTAINED  NECK  INJURIES  AMONG  U.S.  NAVY 
AIRCREW  WHILE  STRAPPED  IN  SEAT 
1  JANUARY  1969  THROUGH  MID-1982 

#1  INCIDENT 


MODEL;  F004J 

STATUS:  NFO.  MINOR  INJURY. 

1ST  INJURY:  POSTERIOR  NECK,  STRAIN,  1  OR  MORE  LOST  WORK  DAYS 
CAUSE(S):  1)  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES. 

DURING  DIVE  BOMBING  RUN,  THE  PILOT  INADVERTENTLY  ACTUATED  NOSE  GEAR  STEERING  VICE 
ORDNANCE  RELEASE  BUTTON.  THE  PILOT  REALIZED  HIS  MISTAKE  AND  ACTUATED  CORRECT 
BUTTON  BUT  CONSIDERABLE  ALTITUDE  HAD  BEEN  LOST.  AT  2  1  C  FEET,  THE  RIO  TOLD  PILOT  TO 
•PULL  OUT".  HE  EXECUTED  A  9  G  PULL  OUT.  THE  RIO  SUSTAINED  A  CERVICAL  AND  LUMBAR 
STRAIN  WHEN  INERTIA  REEL  LOCKED  AND  STOPPED  HIS  FORWARD  MOTION. 


#2  INCIDENT 


MODEL:  F004N 

STATUS:  NFO.  MINOR  INJURY. 

1ST  INJURY:  NECK,  STRAIN,  1  OR  MORE  LOST  WORK  DAYS 
CAUSE(S):  II  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN-FLIGHT  OCCURRENCES. 

•  DURING  ACM  ENGAGEMENT  RIO  SUSTAINED  MINIMAL  NECK  INJURY  AS  A  RESULT  OF  600  KT  5  6  G  TURN  A  1  5M  FT 
MSL. 

•  -INJURY:  CERVICAL  STRAIN 


#3  INCIDENT 


MODEL;  F004J 

STATUS:  NFO.  MINIMAL  OR  NO  INJURY. 

1ST  INJURY:  POSTERIOR  NECK,  STRAIN,  LESS  THAN  FIRST  AID  NO  LOST  WORK  DAYS 
CAUSE(S):  1)  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN-FLIGHT  OCCURRENCES. 

•  AIRCRAFT  WAS  INVOLVED  IN  A  2V1  ACM  FLIGHT  AND  HAD  COMPLETED  A  FORWARD  QUARTER  FOX  1  BODY  POSITION 
WAS  SUCH  THAT  THE  RIO  HAD  BEEN  LEANING  FORWARD  FOR  SCOPE  OBSERVATION  AS  THE  A  4  ADVERSARY  PASSED 
HEAD  ON,  THE  F  4  PILOT  COMMENCED  A  NOSE  LOW  SLICE  TURN  IN  AN  ATTEMPT  TO  OBTAIN  A  REAR  QUARTER  FOX  2 
THE  RIO.  WHILE  ATTEMPTING  TO  MAINTAIN  AN  ERECT  POSITION,  LAGGED  THE  G  FORCES.  WHICH  WERE  SOMEWHERE 
BETWEEN  5  5  G  and  6  0  G  AFTER  THE  MANEUVER,  THE  RIO  NOTIFIED  THE  PILOT  OF  HIS  INJURY  AND  PILOT  RETURNED 
TO  BASE  RIO  SUSTAINED  MINIMAL  (WHIPLASHI  INJURY  CAUSE  WEIGHT  OF  HELMET  AND  MASK  ON  RiO'S  HEAD 
WHILE  IN  IMPROPER  BODY  POSITION  FOR  HIGH  G  MANEUVER  LACK  OF  COORDINATION  BETWEEN  PILOT  AND  RIO  CON 
TRIBUTEO 

••INJURY  RIO  CERVICAL  STRAIN  (WHIPLASH  TYPE  INJURY) 
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»4  FLIGHT  MISHAP  SEVERITY  C 


MODEL:  T028C 

STATUS:  PILOT  1  OR  MORE  LOST  WORK  DAYS. 

1ST  INJURY:  NECK,  STRAIN,  1  OR  MORE  LOST  WORK  DAYS 
CAUSE(S):  II  G  FORCES. 

PHASE  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES 

■  THE  PILOT  WAS  ON  AN  IFR  ROUND  ROBIN  AIRWAYS  INST  TRAINING  FLIGHT  AT  700028  FLIGHT  WAS  IN  AND  OUT  OF 
CLOUDS  PILOT  NOTED  ICE  ON  WINDSCREEN  AND  WINGS  AND  REQUESTED  LOWER  AL  TITUDE  DURING  DESCENT  HE  EN 
COUNTERED  FREET’ING  RAIN  AIRCRAFT  ROLLED  OFF  INTO  A  RIGHT  SPIN  A  FEW  SECONDS  AFTER  PILOT  INITIATED  SPIN 
RECOVERY  PROCEDURES  THE  AIRCRAFT  AGAIN  ROLLED  OFF  TO  THE  RIGHT  PILOT  EXPERIENCED  COMPLETE  DISORIEN 
TATiON  until  out  OF  CLOUDS  IN  AN  INVERTED  NOSE  DOWN  POSITION  NEAR  THE  GFOUND  PILOT  ROLLED  UP  RIGHT 
AND  DID  A  HIGH  G  l8  8  51  PULLOUT  TO  AVOID  TERRAIN  HIS  HE  AD  BENT  T  ORWARD  STATES  HE  BLACKED  OUT  AND 
OVERSTRESSED  THE  AIRCRAFT  THE  PILOT  HAD  NOT  BEEN  IN  FLYING  STATUS  FROM  JANUARY  1  972  UNTIL  JULY  1976 
HE  HAD  MANY  YEARS  OF  EXPERIENCE  IN  MULTI  ENGINE  AIRCRAFT  BUT  HAD  JUST  RECENTLY  OUALIFIED  IN  SINGLE 
ENGINES  PILOT  FACTORS  FLIGHT  INTO  AN  AREA  OF  VISIBLE  MOISTURE  AT  AN  ALTITUDE  WHERE  ICING  SHOULD 
HAVE  REASONABLY  BEEN  EXPECTED  FAILURE  TO  REOUEST  A  VECTOR  BACK  TO  AN  AREA  WHERE  KNOWN  ACCEP 
TABLE  WX  CONDITIONS  EXISTED  CONTRIBUTING  CAUSE  INADEOUATE  WX  BRIEFING 

•  ‘INJURY  CERVICAL  MUSCLE  STRAIN  CAUSED  BY  G  FORCES  DURING  PULLOUT  FROM  DIVE  WITH  HEAD  FLEXED  FOR 
WARD 


#5  FLIGHT  RELATED  MISHAP  SEVERITY  C 


MODEL:  TA004J 

STATUS:  PILOT.  1  OR  MORE  LOST  WORK  DAYS 

1ST  INJURY:  6TH  CERVICAL  VERTEBRA,  COMPRESSION  INJURY  WITHOUT  FRACTURE,  1  OR 
MORE  LOST  WORK  DAYS. 

CAUSE(S):  1)  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES, 

•  DURING  ACM  TRAINING,  VARYING  DEGREES  OF  Gs  WERE  EXPERIENCED  IN  ONE  MANEUVER  THE  PILOT  S  HEAD  WAS 
TURNED  WHILE  Gs  WERE  BEING  APPLIED,  CAUSING  MAJOR  INJURY  TO  PILOT 

•  'INJURY  -  COMPRESSION  PINCHED  NERVE  OF  C  6 


»6  MINOR  ACCIDENT 


MODEL:  F004J 

STATUS:  NFO.  MINOR  INJURY. 

1ST  INJURY:  POSTERIOR  NECK,  SPRAIN,  1  OR  MORE  LOST  WORK  DAYS 
CAUSEISI:  1)  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN-FLIGHT  OCCURRENCES. 

2ND  INJURY:  LEFT  LOWER  LEG(S),  CONTUSION,  UNKNOWN  SEVERITY 
CAUSEISI:  1 1  CONTACT  WITH  INTERIOR  OF  AIRCRAFT. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES. 

AIRCRAFT  ENGAGED  IN  ACM  WITH  ANOTHER  SQUADRON  AIRCRAFT  WAS  OVERSTRESSED  WHEN 
RIO  BECAME  DISORIENTED  AND  CALLED  TO  THE  PILOT  "PULL  OUT"  THE  PILOT  BELIEVED  THE 
RIO  HAD  SEEN  ANOTHER  AIRCRAFT  AND  ATTEMPTED  RECOVERY  FROM  A  SPLIT  "S"  MANEUVER 
AND  THEREBY  APPLIED  EXCESSIVE  G  TO  THE  AIRCRAFT.  ALTHOUGH  THE  PILOT  AND  RIO  WERE 
WEARING  G  SUITS,  THEIR  INJURY  WAS  ATTRIBUTED  TO  G  FORCE  AND  POOR  BODY  POSITION 
FAILURE  OF  THE  RIO'S  INERTIAL  REEL  MAY  HAVE  CONTRIBUTED  TO  HIS  INJURY 
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NECK  INJURY  CASES  DATA 
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APPENDIX  A,  PART  IV 

CRASH  OR  HARD  LANDING  ASSOCIATED  NECK  INJURIES  SUSTAINED 
BY  U.S.  NAVY  AIRCREW  WHILE  STRAPPED  IN  SEAT  IN  AIRCRAFT 
1  JANUARY  1969  THROUGH  MID-1982 


#1  MINOR  ACCIDENT 
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#3  MAJOR  ACCIDENT 


MODEL:  T034B 

STATUS:  PILOT,  MINIMAL  OR  NO  INJURY. 

TERRAIN  OF  CRASH  SITE:  HARD  GROUND 

1ST  INJURY:  NECK.  STRAIN,  LESS  THAN  FIRST  AID  NO  LOST  WORK  DAYS 
CAUSEISI:  II  G  FORCES. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES 

•  P'C  WAS  CONDUCTING  A  NATOPS  CHECK  FLIGHT  ON  THE  COPILOT  FLIGHT  WAS  BEING  CONCLUDED  WITH  A  HIGH 
ALTITUDE  EMERGENCY  LANDING  APPR  LOOKED  GOOD  TO  BOTH  PILOTS  UNTIL  JUST  A  FEW  SECONDS  BEFORE  A 
PREMATll.TE  TOUCHDOWN  SHORT  OF  RUNWAY  POWER  WAS  APPLIED  AT  THE  INSTANT  OF  TOUCHDOWN  BUT  SOFT 
DIRT  CAUSED  FAILURE  OF  THE  NOSE  GEAR  AND  THE  AIRCRAFT  SKIDDED  TO  A  STOP  BOTH  CREWMEN  EXITED  NORMAL 
LY  PC  SUSTAINED  A  MINIMAL  CERVICAL  STRAIN  FROM  G  FORCES  DURING  RAPID  DECELERATION  COPILOT  MISJUDG 
ED  SPEED  AND  DISTANCE  AND  PC  FAILED  TO  TAKE  CORRECTIVE  ACTION  REPORT  NOTED  A  TERRAIN  DEPRESSION  ON 
APPR.  WHICH  CAUSES  TURBULENCE  WHICH  LOCAL  PILOTS  DESCRIBE  AS  A  SINK  ’  HOLE  FLIGHT  SURGEON  NOTES 
LIMITED  RECENT  EXPERIENCE  AS  A  SUSPECTED  FACTOR 

•  'PC'S  INJURY:  MINIMAL  CERVICAL  STRAIN  FROM  DECELERATION  |GI  FORCES 


#4  FLIGHT  MISHmP  SEVERITY  £ 

MODEL:  AV008A 

STATUS:  PILOT.  1  OR  MORE  LOST  WORK  DAYS 

TERRAIN  OF  CRASH  SITE:  RUNWAY 

1ST  INJURY:  POSTERIOR  NECK,  STRAIN,  1  OR  MORE  LOST  WORK  DAYS 

CAUSEIS):  1)  IMPACT  FORCE  2)  RESTRAINTS  (SAFETY  BELT,  SHOULDER 
HARNESS,  ETC). 

PHASE  -  TERMINATION  OF  FLIGHT 

2ND  INJURY:  RIGHT  FACE,  HEMATOMA,  GREATER  THAN  FIRST  AID  NO  LOST  WORK  DAYS. 

CAUSEIS):  II  CONTACT  WITH  INTERIOR  OF  AIRCRAFT.  2)  IMPACT  FORCE. 

PHASE  -  TfRM  NATION  OF  FLIGHT. 

•  AIRCRAFT  EXPERIENCED  ENGINE  FA  LURE  WHILE  IN  HOVER  AT  APPROXIMATELY  80  FEET  AIRCRAFT  IMPACTED 
GROUND  WINGS  LEVEL  P  LOT  SUS‘  AINED  MINOR  INJURY  CAUSE  MATERIAL  FAILURE  NO  PILOT  CAUSE  FACTOR 

• 'CERVICAL  MUSCLE  STRF  IN  AND  HEMATOMA  RIGHT  SIDE  OF  FACE  -  CAUSED  BY  GROUND  IMPACT  SHOULDER 
HARNESS  NOT  LOCKED  FACE  STRUCK  HUD  GLASS  OXYGEN  MASK  POSSIBLY  CONTRIBUTED  TO  INJURY 


#5  FLIGHT  MISHAP  SEVERITY  A 


MODEL:  T028B 

STATUS:  SNA.  GREATER  THAN  FIRST  AID  NO  LOST  WORK  DAYS 

TERRAIN  OF  CRASH  SITE:  HARD  GROUND 

1ST  INJURY:  NECK,  TRAUMA,  GREATER  THAN  FIRST  AID  NO  LOST  WORK  DAYS 
CAUSE(S):  1)  IMPACT  FORCE. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES 

•  DURING  TRAINING  FLIGHT  AIRCRAFT  EXPERIENCED  ENGINE  FAILURE  GLIDED  TO  NALF  AND  EXECUTED  ELP  AIRCRAFT 
RAN  OFF  DEPARTURE  END  OF  RUNWAY  AND  FLIPPED  INVERTED  IP.  IN  FORWARD  COCKPIT  SUSTAINED  D  INJURY 
SNA  "E  "  INJURY  CAUSE  MATERIAL  FAILURE  POSSIBLE  CONTRIBUTING  FACTORS  IP  TAILED  TO  RECOGNIZE  THAT 
ENGINE  HAD  SEIZED  DID  NOT  FOLLOW  CORRECT  PROCEDURE  FOR  GENERATOR  FAILURE,  THUS  LOSING  COMMUNICA 
TIONS  AND  ABILITY  TO  OBTAIN  CURRENT  WIND  CONDITIONS  ABOVE  FACTORS  RESULTED  IN  A  LESS  THAN  OPTIMUM 
LANDING  SNA  NOTED  0  RPM  (INDICATING  ENGINE  SEIZUREl  BUT  MADE  NO  ATTEMPT  TO  NOTIFY  IP 

•  UP  FX  RIGHT  PROXIMAL  PHALANGES  2,  3.  AND  4,  HAND  CAUGHT  BETWEEN  WINDSCREEN  EDGE  AND  GROUND 
SNA  SLIGHT  NECK  STRAIN.  IMPACT 

•  •  UP  AND  SNA  WERE  TRAPPED  IN  AIRCRAFT  WHEN  IT  FLIPPED  OVER  IP  S  HAND  WAS  CAUGHT  BETWEEN  WIND 
SCREEN  EDGE  AND  GROUND  CRASH  RESCUE  PERSONNEL  ON  SCENE  IMMEDIATELY  AFTER  APPROXIMATELY  4B 
MINUTES.  SNA  WAS  EXTRICATED  BY  DIGGING  A  HOLE  UNDER  THE  AFT  COCKPIT  UNABLE  TO  FREE  IP  IN  LIKE 
MANNER.  FIRST  CRANE  ON  SCENE  HAD  MECHANICAL  FAILURE  NO  LIFTING  CAPABILITY  SECOND  CRANE  IN 
APPROXIMATELY  1  HOUR  -  OVERHEATED  WHILE  MANEUVERING  INIO  POSITION  RESULTING  IN  FURTHER  DELAY 
AIRCRAFT  WAS  FINALLY  LIFTED  AND  IP  REMOVED  FROM  COCKPIT  APPROXIMATELY  1  6  HOURS  AFTER  MISHAP 


#6  MAJOR  ACCIDENT 


MODEL:  F008H 

STATUS:  PILOT.  MINOR  INJURY. 

TERRAIN  OF  CRASH  SITE.  FLIGHT  DECK. 

1ST  INJURY:  POSTERIOR  NECK,  STRAIN,  1  OR  MORE  LOST  WORK  DAYS 
CAUSE(S):  1)  IMPACT  FORCE. 

PHASE  -  OTHER  -  INCLUDES  IN  FLIGHT  OCCURRENCES. 

ON  LAND  ABOARD  CVA  NLG  COLLAPSE  DUE  TO  FAILURE  OF  LINK  ASSEMBLY  THE  PILOT  WAS 
NOT  INJURED.  THE  HOT  SUIT  CREW  HAD  DIFFICULTY  RELEASING  PILOT  S  KOCK  FITTINGS  DUE 
TO  BULKINESS  OF  ASBESTOS  GLOVES.  THE  M.O.  RECOMMENDED  REPLACEMENT  OF  GLOVES 
AND  REEVALUATION  OF  HOT  SUIT  BOOTS  SINCE  PRESENT  BOOT  SOLE  TENDS  TO  CAUSE 
SLIPPING. _ 


#7  MAJOR  ACCIDENT 


MODEL:  TA004F 

STATUS:  PILOT.  MINIMAL  OR  NO  INJURY. 

TERRAIN  OF  CRASH  SITE:  HARD  GROUND 

1ST  INJURY:  POSTERIOR  NECK,  STRAIN,  LESS  THAN  FIRST  AID  NO  LOST  WORK  DAYS 
CAUSE(S):  1)  G  FORCES 
PHASE  -  TERMINATION  OF  FLIGHT. 

WHILE  ATTEMPTING  TO  DEMONSTRATE  AND  HPA,  THE  INSTRUCTOR  PERMITTED  AIRCRAFT  TO 
DEVELOP  A  HIGH  SINK  RATE.  HIS  ATTEMPTS  TO  CORRECT  WERE  UNSUCCESSFUL  AND  THE  AiR 
CRAFT  TOUCHED  DOWN  HARD  SHORT  OF  THE  RUNWAY.  THE  AIRCRAFT  BECAME  AIRBORNE 
WITH  DAMAGED  LANDING  GEAR.  AN  ARRESTED  LANDING  WAS  MADE  WITHOUT  FURTHER  INCI 
DENT.  THE  MOR  INDICATES  THAT  PREOCCUPATION  WITH  PERSONAL  PROBLEMS  PLUS  AN  EXTEN 
SIVE  TEACHING  SCHEDULE,  WHICH  INDUCED  A  DEGREE  OF  MENTAL  FATIGUE,  MAY  HAVE  CON 
TRIBUTED  TO  MISHAP. _ 
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APPENDIX  A  PART  V 

INJURY  DIAGNOSIS.  DESCRIPTION.  LOCATION.  AND  CITED  CAUSE  FOR 
FATALITIES  SUSTAINING  SEVERE  "EJECTION  ASSOCIATED"  NECK 
INJURIES  SORTED  BY  EJECTION  SEAT  TYPE  AND  LISTING  PRE-EJECTION 
AIRCRAFT  MANEUVER  AND  MANEUVER  AT  EJECTION 
1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


REFERENCE  NUMBER:  558  SEAT  TYPE;  ESCAPAC  (A  I  SPEED:  225  EJECTION  1 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE  EJECTION  AIRCRAFT  MANEUVER:  FLAME  OUT  FIRE  IN  COCKPI'" 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

POSTERIOR  2ND  CERVICAL  VERTEBRA  TRANSECTION  WIND  BLAST  A 

POSTERIOR  3RD  CERVICAL  VERTEBRA  FRACTURE.  SIMPLE  WIND  BLAST  9 

REFERENCE  NUMBER:  793  SEAT  TYPE.  ESCAPAC  lA  1  SPEED:  350  EJECTION  1 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER:  SPIN  UNCONTROLLED  FLIGHT 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

TOTAL  (REFERS  TOl  2ND  CERVICAL  VERTEBRA  TRANSECTION  MISUSE  OF  UNFAMILIARlTY  W  ALSS  A 

TOTAL  (REFERS  TOl  3RD  CERVICAL  VERTEBRA  TRANSECTION  MISUSE  OF  UNFAMILIARlTY  W  ALSS  9 


REFERENCE  NUMBER:  708 
MANEUVER  AT  EJECTION:  TUMBLING 
LOCATION  DESCRIPTION 

BILATERAL  THORAX 


SEAT  TYPE:  ESCAPAC  1C  2 

PRE-EJECTION  AIRCRAFT  MANEUVER 
DIAGNOSIS 

DROWNING 


SPEED:  250 

POST  MID  AIR  COLLISION 

CITED  CAUSE 

incapacitation 


EJECTION  5 

T  UMBlING 

SEV 

A 


POSTERIOR 


1ST  CERVICAL  VERTEBRA 


COMPRESSION 


CONTACT  with  other  AIRCRAFT 


9 

SPEED  450  EJECTION  ' 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER  UNCONTROLLED  FLIGHT  hiGm 

SPEED 

DIAGNOSIS  CITED  CAUSE  SEV 

laceration  personal  survival  NEC  A 

TRANSECTION  PERSONAL  SURVIVAL  NEC  9 


REFERENCE  NUMBER:  992 


SEATTYPE:  ESCAPAC  IC  3 


LOCATION 

TOTAL  (REFERS  TOl 
POSTERIOR 


DESCRIPTION 

SKULL  (CRANIUM) 

1ST  CERVICAL  VERTEBRA 


REFERENCE  NUMBER:  108  SEAT  TYPE,  NORTH  AMERICAN  LS  1  SPEED.  360  EJECTION  l 

MANEUVER  AT  EJECTION:  DISINTEGRATION  PRE-EJECTION  AIRCRAFT  MANEUVER:  DIVE,  HIGH  SPEED  NEGATIVE  G 

CONDITIONS,  AIRCRAFT 
DISINTEGRATING 

DIAGNOSIS  CITED  CAUSE  SEV 

TRANSECTION  WIND  BLAST  A 

TRANSECTION  WIND  BLAST  9 


LOCATION 

POSTERIOR 

POSTERIOR 


DESCRIPTION 

4TH  CERVICAL  VERTEBRA 

5TH  CERVICAL  VERTEBRA 


REFERENCE  NUMBER:  1735  SEAT  TYPE;  MARTIN-BAKER  MK  GRU7  SPEED  450  EJECTION  1 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER:  INFLIGHT  FIRE  PROBABLE '  HIGH 

SPEED  DIVE 

DIAGNOSIS  CITED  CAUSE  SEV 

DISLOCATION  MISUSE  OF  UNFAMILIARlTY  W  AlSS  A 

OPENING  SHOCK  A 

COMPRESSION  MISUSE  OF  UNFAMILIARlTY  W  ALSS  9 

OPENING  SHOCK  9 

REFERENCE  NUMBER:  1  573  SEAT  TYPE:  ESCAPAC  IF  3  SPEED  275  EJECTION  ’ 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER,  INFLIGHT  FIRE  FIRE  IN  0.  SYSTEM 


LOCATION 

POSTERIOR 

POSTERIOR 


DESCRIPTION 

1ST  CERVICAL  VERTEBRA 

1ST  CERVICAL  VERTEBRA 


LOCATION 

total  BODY 
TOTAL  (REFERS  TOl 

total  (REFERS  TOl 


DESCRIPTION 

TOTAL  BODY 

5TH  CERVICAL  VERTEBRA 

6TH  CERVICAL  VERTEBRA 


DIAGNOSIS 

DROWNING 
FRACTURE  SIMPLE 

FRACTURE,  simple 


CITED  CAUSE 

other  'CAUSE  OF  INJURY 
opening  shock 
poor  body  position 
opening  SHOCK 
POOR  BODY  POSITION 


SEV 

A 

9 

9 

9 


REFERENCE  NUMBER:  1  1  79 


SEAT  TYPE:  NORTH  AMERICAN  HS  lA 


SPEED  400 


EJECTION  1 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER  'NFdGHT  FIRE  WITH  lOSS  Of 

Ad  HYDRAULIC  CONTROLS 
CITED  CAUSE  SEV 

POOR  BODY  POSITION  A 

POOR  BODY  POSITION  9 

POOR  BODY  POSITION  R 


LOCATION 

total  (REFERS  TO) 
total  (REFERS  TOi 
ANTERIOR 


DESCRIPTION 

5TH  CERVICAL  VERTEBRA 
6TH  CERVICAL  VERTEBRA 
NECK 


DIAGNOSIS 

TRANSECTION 
TRANSECTION 
FRACTURE.  SIMPLE 


REFERENCE  NUMBER:  1236 


SEAT  TYPE:  NORTH  AMERICAN  HS  1  A 


SPEED  400 


EJECTION  1 


MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE  EJECTION  AIRCRAFT  MANEUVER  Nf.lCiHT  fiRf  WOH  LOSS  OF 

Ad  f-iYDRAi  il  IC  CON’  RO;  S 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

POSTERIOR  NECK  DISLOCATIO^  PEBSONAI  SuR'.  VAI  NK  A 

ANTERIOR  NECK  FRACTURE  SIMPLE  PERSONAi  SlIHVIvAi  NEf  ') 


r 


APPENDIX  A 
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i-tiECEDlNa  PAOfi  aUNK-WOT 


FlLAXTi 


J 
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APPENDIX  A  PART  VI 

INJURY  DIAGNOSIS,  DESCRIPTION,  LOCATION,  AND  CITED  CAUSE 
FOR  SURVIVORS  SUSTAINING  SEVERE  "EJECTION  ASSOCIATED"' 
NECK  INJURIES  SORTED  BY  EJECTION  SEAT  TYPE  AND  LISTING 
PRE-EJECTION  AIRCRAFT  MANEUVER  AND  MANEUVER  AT  EJECTION 
1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


REFERENCE  NUMBER:  735  SEAT  TYPE:  MARTJN  BAKER  MK  GRU5  SPEED  22‘: 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE  EJECTION  AIRCRAFT  MANEUVER  NfuGHl  FlHf 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE 

POSTERIOR  7TH  CERVICAL  VERTEBRA  COMPRESSION  f  TC  NON  =  ORCES 


EJECTION  1 


REFERENCE  NUMBER:  1  199  SEAT  TYPE  MARTIN  BAKER  MK  GRU5  SPEED:  400  EJECTION  1 

MANEUVER  AT  EJECTION:  ROLLING  PRE  EJECTION  AIRCRAFT  MANEUVER  POSl  MiO  AIR  COLLISION  SNAP  ROLLING 

TUMBLING  NEGATIVE  G  CONDITIONS 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

total  IREFERS  TOI  2ND  CERVICAL  VERTEBRA  FRACTURE  SIMPLE  POOR  BODY  POSITION  B 

REFERENCE  NUMBER:  726  SEAT  TYPE:  ESCAPAC  lA  1  SPEiD  2’oO~  EJECTION^I 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE  EJECTION  AIRCRAFT  MANEUVER  ENGINE  FAILURE 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

BILATERAL  2ND  CERVICAL  VERTEBRA  FRACTURE  SIMPLE  POOR  BODV  Pp" iTION  B 

REFERENCE  NUMBER:  791  SEAT  TYPE:  ESCAPAC  IC  2  SPEED  310  TjIctToI^ 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER  INADV  FJT  ,  ATTEMPTING  TO 

STOW  RADIATION  SHIELD 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

POSTERIOR  5TH  CERVICAL  VERTEBRA  FRACTURE  SIMPLE  CONTACT  WITH  DISLODGED  OR  B 


DESCRIPTION 

5TH  CERVICAL  VERTEBRA 


POSTERIOR 


6TH  CERVICAL  VERTEBRA 


FRACTURE.  SIMPLE 


CITED  CAUSE 

CONTACT  WITH  DISLODGED  OR 

unattached  equipment 

CONTACT  WiTH  DISLODGED  OR 

unattached  equipment 


REFERENCE  NUMBER:  108  7  SEAT  TYPE:  ESCAPAC  IC  2  SPEED:  300  EJECTION  ! 

MANEUVER  AT  EJECTION.  OSCILLATING  SPIN  PRE  EJECTION  AIRCRAFT  MANEUVER  SPIN  OSCILLATING 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

posterior  2ND  CERVICAL  VERTEBRA  FRACTURE  SIMPLE  POOR  BODv  POSITION  9 


REFERENCE  NUMBER:  139  7  SEAT  TYPE:  SCAPAC  IC3  SPEED  205  EJECTION  ! 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER:  ENGINE  FAILURE 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

TOTAL 'REFERS  TOl  5TH  CERVICAL  VERTEEIRA  COMPRESSION  EJECTION  FORCES  B 


REFERENCE  NUMBER:  643  SEAT  TYPE:  MARTIN  BAKER  MK  H7  SPEED  132  EJECTION  1 

MANEUVER  AT  EJECTION:  NO  MANEUVER  GIVEN  PRE-EJECTION  AIRCRAFT  MANEUVER  DISINTEGRATING.  POST  RAMP  STRIKE 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

POSTERIOR  5TH  CERVICAL  VERTEBRA  FRACTURE.  SIMPLE  POOR  BODY  POSITION  F 

REFERENCE  NUMBER:  957  SEAT  TYPE:  MARTIN  BAKER  MK  H7  SPEED:  005  EJECTIOrirT 

MANEUVER  AT  EJECTION:  ON  GROUND  S TATIONARY  PRE-EJECTION  AIRCRAFT  MANEUVER  STRUCK  DITCH  S  ROLLING 
OR  BARELY  MOVING  INVERTED 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

POSTERIOR  7TH  CERVICAL  VERTEBRA  FRACTURE.  SIMPLE  OUTSIDE  ESCAPE  SYSTEM  ENVELOPE  9 


REFERENCE  NUMBER  1536  SEAT  TYPE:  ESC  APAC  IG  2  SPEED:  350  EJECTION  ! 

MANEUVER  AT  EJE  ION:  FLAT  SPIN  PRE-EJECTION  AIRCRAFT  MANEUVER:  SPIN.  FLAT 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

TOTAL  IREFERS  TOi  2ND  CERVICAL  VERTEBRA  FRACTURE.  SIMPL E  MISUSE  OF  UNFAMILIARITY  W  ALSS 

POOR  BODY  POSITION  d 

REFERENCE  NUMBER:  14  52  SEAT  TYPE:  ESCAPAC  IG  3  SPEED EJECTION:  1 

MANEUVER  AT  EJECTION:  OTHER  (DESCRIBE!  PRE-EJECTION  AIRCRAFT  MANEUVER:  SPIRAL  80  DEG  NOSE  DIVE  AFCS 

MALFUNCTION 

LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

total  refers  TO'  2ND  CERVICAL  VERTEBRA  COMMINUTED  EJECTION  FORCES  B 

OPENING  SHOCK  8 


REFERENCE  NUMBER  1  587 


YPE:  ESCAPAC  IG  3 


SPEED  210 


MANEUVER  AT  EJECTION  NO  MANEUVER  GIVEN  PRE  EJECTION  /  'RCRAFT  MANEUVER:  FLAME  OUT 


EJECTION:  1 


LOCATION 

'G’Al  REFERS  TO' 

'T'A,  BEYERS  TO 
'  "4,  pffeRS  TO’ 


DESCRIPTION 

6TH  CERVICAL  VERTEBRA 

7TH  CERVICAL  VERTEBRA 
NO  DESCRIPTION  FOUND 


DIAGNOSIS 
fracture,  simple 

COMPRESSION 

COMPRESSION 


CITED  CAUSE 

POOR  BODY  POSITION 

OPENING  Shock 

POOR  BODY  POSITION 
OPENING  SHOCK 
POOR  BODY  POSITION 
OPENING  SHOCK 


REFERENCE  NUMBER  ’  757  SEAT  TYPE:  ESC  APAC  IG  3  SPEED  UNK  EJECTION  i 

MANEUVER  AT  EJECTION:  MUSHING  PRE-EJECTION  AIRCRAFT  MANEUVER  POST  MiD  Air  COLliS  ON  MUSHING 
LOCATION  DESCRIPTION  DIAGNOSIS  CITED  CAUSE  SEV 

PQS^EPiOR  2ND  CERVICAL  VERTEBRA  FRACTURE.  SIMPLE  OPEN'NG  SHOCK  9 


2  24  I 
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MAINTENANCE  ERROR  MAJOR  MALFUNCTlOf;  CASES  DATA 

(PART  I) 
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12/63/13  Maintenance  Error;  Deiradin;  or  Capable  of  haeinj  Degraded  Ejectee  Safety  Dat 

Program:  MilNERPT  (Eatracts  from  MQR/FSR  Data 
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12/83/10  Maint#n*nc«  Errors  Cagradinj  or  Caoa&Ia  of  havin')  Dtgradad  Ejactaa  Sa^aty  Data  fro*  1/62-12/66 

f^rogra*:  HAINcRPT  (Extracts  from  MO^^/FSR  Data  ^39#  2 


12/i3/13  “aiote-nancp  rrror^  or  Cr-rsDle  of  hsvmj  Oo^rs 

Program:  (rxtraots  fro-n  23t3 


12/S3/10  Msinttnaoc*  errors  Cograding  or  Caoabl#  of  having  Dogradad  Ejactoe  Safaty  Data  ♦rof"  1/62“12/^6 

Program  MAI/4ERPT  (Extracts  from  MCR/FSft  Data 
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1^/33/13  Errors  Degrading  or  Cacable  of  navi.*^;  Degraded  tjectee  Safety 

Program:  MAINEA^T  (Extractsfron'lOt/fS^Oata 


12/53/10  Msintenanc*  Errors  Oe^radin^  or  C3pa:}l«  of  hawm;  Oe^raded  Ejectae  Safety  Data  frcff  1/*2-12/66 

Pro-jra«:  «iAlN£RPT  (Extracts  frow  MC^/FSP  Data  ® 
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MBinttnanc#  Errors  Oagrading  or  Cacabla  of  having  Oegradad  Ejactoe  Safety  Data  frow  1/62-12/66 

(Extracts  frofli  MOR/FSR  Data  Page  12 
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Irrora  C=r3*Dl^  ^$ving  DciraiP^ 

Prograi,:  ma1\E:?PT  from  m:::/  =  SP  lata 


12/33/to  '^^intonance  Errors  Cesradinj  or  '1  -D3ble  of  havinq  Oegra 

Ppogran:  '^AINE^PT  Cxtr-^ct^  from  mo^/FS^  Oats 


Oate  af  Incident 


12/53/10  Maintenance  srrors  Segradinc  ar  Capable  of  having  Degraded  Cjectee  Safety 

^ragram:  MAiNcRPT  (-xtr:^cf5  fro-n  M0t^/FS3  Data 


2  2(>7 


12/d3/10  *l3int«nanc»  Errors  Oagrading  or  Canabl*  of  having  Oagradad  Ejectee  Safety  Data  from  1/62“12/^6 

Program:  '<AINER°T  (Extracts  from  rtOR/FSR  Data  Pa3e  2*» 


12/93/10  Maint*n»nc*  Errors  Cojrodin;  or  Capablo  of  having  Oagradad  Ejoctva  Safety  Oata  from  1/62“l2/66 

Progran:  MAINERPT  (Extracts  from  hOP/PSP  Data  Paga  26 


Maintenance  crronc  Osirs^inj  or  C"!’.  sole 


Date  of  Incident 


Jin;  or  o*  hcving  Dijraded  Ejeci-?^  Sa'fet 

<-:«tr:crj  f'-oT:  MOS/FSS  Data 


APPENDIX  B 


MAINTENANCE  ERROR  MAJOR  MALFUNCTION  CASES  DATA 

(PART  II) 
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12/35/10  Maint«n»ne«  errors  "o^ralins  or  Caoabl*  of  havinj  Dajradad  Ejactae  Safaty  Oata  from  1/49-12/79 

Prograa;  .>1ftI»(:R?T  (Extracts  fro*  MOR/FSR  Data  Paga  5® 
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12/53/10  Hjintenanc#  Errors  tJ03radin5  or  Csoablo  of  having  Oa^rjdad  Ejactaa  Safaty  Data  frofr  1/4^-12/79 

Projraw:  MAINE*?®!  (Entrscts  froQ  M0®/PS^  Data  Paja  43 
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INTRODUCTORY  NOTES 


BIOGRAPHICAL  SKETCHES  OF  AUTHORS  AND  RESEARCHERS 


Many  and  diverse  are  the  individuals  and  their  skills,  experience  ana 
knowledge  required  to  form  a  good  team  capable  of  achieving  difficult 
objectives,  overcoming  the  many  physical  obstacles  which  always  present 
themselves  and  the  many  extreme  frustrations  encountered.  Also  true  in  any 
team  effort,  is  that  most  team  members  labor  in  relative  anonymity  while 
performing  the  much  needed  and  often  hardest  part  —  the  support  services 
--  without  which  the  team  could  not  achieve  its  objectives. 

These  conditions  hold  true  for  the  team  conducting  the  Aircrew 
Automated  Escape  Systems  (AAES)  and  Aircrew  Life  Support  Systems  (ALSS) 
Equipments  In-Service  Usage  Data  Analysis  Project.  Without  the  many 
individuals  with  their  particular  skills,  experience  and  knowledge  who  have 
continuously  provided  the  necessary  support,  even  when  at  times  it  must 
have  seemed  to  more  than  one  of  them  that  the  individual  requesting  yet 
another  approach  to  the  data,  which  already  had  been  cut,  sliced  ana 
approached  in  a  multitude  of  ways,  knew  not  what  he  was  doing,  how  he  was 
doing  it  and  where  he  was  headed.  Nonetheless,  that  necessary  support 
always  has  been  there. 

It  is  appropriate  therefore,  not  only  to  demonstrate  this  team's 
credentials,  but  especially  to  assure  a  degree  of  recognition  for  each  of 
the  individual  team  contributors,  that  each  team  member  be  ident if ied • along 
with  a  brief  biographical  sketch  and  a  brief  description  of  the 
individual's  responsibilities  and  contributions  to  the  team's  effort. 


2-443 


JOHN  VtTTtR 


Education:  B.A.,  Fairieign  Dickinson  university  -  Mathematics  (iy70; 

M.A. ,  American  University  -  Mathematical  Statistics  (197S) 

Mr.  Vetter  currently  serves  as  Head  of  tne  Analytical  Systems 
Division,  Naval  Weapons  Engineering  Support  Activity.  The  oivision 
provides  computer  and  analytical  support  services  for  tne  Navy's 
Aircrew  Automated  Escape  Systems  (AAES)  ano  Aircrew  Life  Support 
Systems  (ALSS)  Equipments  In-service  Usage  Data  Analysis  program. 

Mr.  Vetter  has  Deen  active  since  1970  in  analytical  efforts  for  tne 
Navy.  His  experience  includes  the  use  of  applied  statistics, 
mathematics  and  operations  research  in  these  efforts.  In  the  past,  ne 
had  Deen  engaged  as  statistical  analysis  consultant  for  the  MAEb/ALSS 
Equipments  In-service  Usage  Data  Analysis  program  ano  currently 
continues  in  that  capacity  on  a  part-titne  oasis.  Mr.  Vetter  is  a 
memoer  of  the  American  Statistical  Association. 

CHARLES  R.  CElBERGER 


Charles  R.  GeiOerger  attended  the  University  of  California  (u.C.}, 
Berkeley,  while  a  memOer  of  the  U.S.  Navy  and  received  a  Bachelor  of 
Applied  Sciences  (Wartime)  Degree  in  Electrical  Engineering  in  194b 
and  was  commissioned  as  an  Ensign.  Upon  completion  of  his  tour  of 
duty  with  the  Navy,  ne  returned  to  U.C.,  Berkeley,  ano  earned  a 
Bachelor  of  Science  Degree  in  Mechanical  Engineering  in  1948. 

Mr.  GeiDerger  has  been  with  the  Naval  Weapons  Engineering  Support 
Activity  since  1971  as  a  General  Engineer  specializing  in  KeliaDiiity 
and  Maintainability  Engineering,  He  was  assigned  to  the  AAES/ALSS 
Equipment  In-service  Usage  Data  Analysis  project  in  July  1962  and  has 
taken  on  the  responsibilities  of  the  project  leader.  Major  activities 
in  this  capacity  include  scheduling  workloads  to  assure  program 
objectives  are  met  on  schedule  and  managing  program  funos  ano 
contracts. 

Mr.  GeiDerger  came  to  the  government  from  General  Dynamics,  Convair 
Division,  where  he  served  as  a  Thermodynamics  Engineer,  a  Senior 
Flight  Test  Engineer,  a  Senior  Research  Engineer  ano  a  Senior 
Reliability  Engineer.  Participated  in  the  following  major  development 
programs:  the  F-102,  the  F-1C6  and  the  F-lii  fighters  ano  tne  Atlas 
and  Centaur  missile  systems. 

Mr.  GeiDerger  is  a  member  of  the  American  Society  of  Mechanical 
Engineers  ano  is  a  registered  professional  engineer  in  Mechanical 
Engineering  in  California. 


P/LiS  BUNK -NOT 
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UHAKLtS  W.  STOKcb,  iii 


I 


Attenaea  Howara  university  bcnool  of  tnyineeriny  in  wasninyton,  u.l., 
for  2  years.  Earneo  ti.S.  Ueyree  in  business  ano  Manayement  witn  minor 
in  Computer  Science  at  tne  university  of  Maryiand,  Coiieye  Park, 
Maryland. 

Has  served  as  tne  Naval  weapons  Enyineeriny  Support  Activity  (.NAVWc:>A; 
computer  systems  analyst  ana  lony  ranye  computer  systems  designer/ 
planner  for  the  Navy  AAES/AlSS  Equipments  In-Service  Usaye  Data 
Analysis  Proyram  since  Decemoer  lybO  after  joining  tne  project  in 
April  of  tnat  year.  At  present,  a  major  portion  of  nis  time  is 
expended  in  examininy  data  ootainea  from  otner  adP  systems  to  ensure 
data  compatioility  witn  nAVWESA  computer  systems  ana  to  integrate  sucn 
newly  acquired  data  into  tne  AAES/mlSS  data  oase.  He  nas  oeen  a 
civilian  employee  of  tne  Navy  since  1969.  First,  as  a  computer 
programmer  ana  later  as  an  analyst,  working  on  sucn  programs  as  tne 
Light  Airoorne  Multi-Purpose  Systems  (LAMPS)  study,  the  Navy  Airlift 
Study,  tne  Navy  Uii  Analysis  Proyram  (nGaP) ,  and  tne  Navy  Depot  Level 
Maintenance  Study.  Areas  of  responsioility  nave  incluoeo  oata 
analysis,  simulation  mooeiiny,  lony  range  planning  models,  ano  data 
base  management  systems. 

Mr.  Stokes  is  a  memoer  of  the  Data  Processing  Management  Association 
(DPMA)  ana  noios  a  Certificate  in  Data  Processing  from  tne  institute 
for  Certification  of  Computer  Professionals  (ICCP). 


MYRTiCE  MOODY  ROBERSON 

Attended  Albany  State  College  in  Georgia  ana  Howard  university  in  tne 
District  of  Columbia  as  an  undergraduate  Social  Science  Major. 

Employed  by  the  Naval  Weapons  Engineering  Support  Activity  (NAVWESA) 
in  Washington,  D.C.,  as  a  mathematician  technician.  For  the  past  four 
years  has  aided  in  integrating  AAES/ALSS  data  into  tne  NAVWESA 
computer  systems,  in  learning  and  defining  now  to  access  and  use  tnat 
data  and  in  performing  ana  aiding  in  various  analyses  concerning 
Naval  aircraft  equipped  with  aircrew  automated  escape  systems  (AAES) . 
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LMNNY  MOFFtn 


EDUCATION:  b.S.  Computer  Science,  University  of  Maryiano,  College 
Park,  1982 

B.S.  Electrical  Engineering,  University  of  Maryiano, 
College  Park,  1976 


Mr.  Moffett  has  over  seven  years  experience  as  a  computer 
programmer/analyst.  He  nas  Oeen  employed  for  the  past  five  years  oy  the 
Naval  Weapons  Engineering  Support  Activity  in  Washington,  D.C.  During  tnat 
time  he  has  provioeo  computer  support  to  the  Jet  Engine  Data  Analysis 
project  ana  more  recently  to  the  Aircrew  Automateo  Escape  Systems  (AMtSJ 
and  Aircrew  Life  Support  Systems  (ALSS)  Equipments  In-service  Usage  Data 
Analysis  project.  This  support  has  inciudeo  computer  programming,  systems 
analysis  and  computer  yrapnics. 

Mr.  Moffett  is  a  member  of  the  Institute  of  tlectricai  ana  Electronic 
Engineers  (IEEE)  and  the  Computer  Society  of  the  IEEE. 


ROBERT  M.  CUX  11 


Mr.  Robert  M.  Cox  II  is  a  graduate  of  Southern  Dregon  State  College  with  a 
B.S.  in  Political  Science  and  minors  in  Computer  Sciences,  Communicatioris, 
and  Business. 

Mr.  Cox  is  employed  by  the  Institute  of  Modern  Procedures  on  contract  to 
Naval  Weapons  Engineering  Support  Activity  as  a  Computer 
Programmer/Analyst,  assigned  to  provide  programming  support  to  the  Aircrew 
Automated  Escape  Systems  (AAES)  and  Aircrew  Life  Support  Systems  (ALSS) 
Equipments  In-service  Usage  Data  Analysis  program.  This  support  has 
included  both  the  programming  for  immediate  responses  for  requested 
short-term  analyses  as  well  as  programming  for  meeting  the  longer  range 
objectives  of  this  program,  establishing  standardized,  highly  automated 
and,  where  feasible,  "user  friendly"  programs  intended  to  permit  Crew 
Systems  Division  personnel  and  associated  field  activity  personnel  having 
limited  or  no  computer  experience  direct,  safe,  aefineo  step-by-step, 
on-site  access  to  the  data  banks. 
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Tnomas  w.  Henke 


Currently  attenaing  the  university  of  Maryiana  as  an  unoergraouate  Computer 
Science  major. 

Employed  by  Evaluation  Hesearcn  Corporation  ana  assigned  to  the  Naval 
Weapons  Engineering  Support  Activity  (nmVWESA  ESA-3i)  in  the  Washington 
Navy  Yard,  Washington,  D.C.  He  has  two  years  of  experience  as  a  Data 
Technician  in  retrieving,  taouiating,  ana  analyzing  oata  as  well  as  in 
creating  computerized  taoies  of  Medical  Officer's  Report  aata  for  use  in 
preparation  of  reports  snowing  incidence  of  injuries  associated  with  Naval 
aircrew  ejection  systems.  Presently  working  as  a  Computer  Programmer 
creating  reports  ana  oesigning  utility  systems  for  the  navwESa  Aircrew 
Automated  Escape  Systems  (AAES)  ana  Aircrew  Life  support  Systems  (hlSS; 
Equipments  In-service  Usage  Data  Analysis  project. 


JOYCE  haynes-kuy 


Mrs.  Roy  is  currently  studying  Computer  science  at  Charles  County  Community 
College.  For  the  past  four  years  she  has  workeo  on  tne  Jet  Engine  Data 
Analysis  project  and  the  Aircrew  Automated  Escape  Systems  (AAES)  and 
Aircrew  Life  Support  Systems  (ALSS)  Equipments  In-service  Usage  Data 
Analysis  project  at  the  Naval  weapons  Engineering  Support  Activity.  In 
support  of  these  projects,  Mrs.  Roy  has  performed  programming  on  mini  ana 
graphic  computer  systems. 


FREDERICK  C.  GUlLL 


Education:  0.5.  Coast  Guard  Acaoemy  1935-1939 

University  of  Washington  1959-1961  (B.S.  in  M.E.  i9bi) 
George  Washington  university  1961-1966  (M.E. A.  i966) 


Employed  in  Crew  Systems  Division,  Naval  Air  Systems  Commano,  Washington, 
D.C.,  as  a  senior  technical  assistant  to  the  Assistant  Director  of  the 
Division.  Mr.  Guill  has  over  22  years  experience  in  Navy  aircrew  escape 
systems,  primary,  ana  also  in  aircrew  life  support  systems.  Serveo  as 
project  engineer,  directing  several  programs  to  incorporate  escape  systems 
into  Navy  aircraft,  including  YANKEE  in  A-iH/J,  MK  GRU7A  in  F-lA,  ESCAPAC 
ID-i  in  X-22A,  and  SIIIS-3  in  AV-8A.  Authored  MIL-S-I847ib  through  F  and 
MIL-E-94266  through  F;  specifications  for  U.S.  Navy  ejection  type  AAES  ano 
for  evaluating  and  testing  those  systems,  respectively,  and  MIL-STD-2U67 
estabiisning  AAES  reliability  and  maintainability  (R/M)  requirements. 
Currently  the  NAVAIR  project  engineer  for  the  Aircrew  Automated  Escape 
Systems  (AAES)  and  Aircrew  Life  Support  Systems  (ALSS)  Eo='-.pments 
In-service  Usage  Oata  Analysis  program. 
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Mr.  Guiii  conceived  the  initial  concept  for,  ana  developed  the  initial  and 
suosequent  tasking  assignments  for,  the  Aircrew  Automated  Escape  Systems 
(AAtS)  In-service  Usage  Data  Analysis  project.  As  the  project  sponsor  of 
this  project  for  the  Crew  Systems  Division,  he  has  yuideo  the  development 
and  growth  of  the  project,  including  its  recent  expansion  to  include  ail 
aircrew  life  support  systems  (ALSS)  equipments  ano  the  conceptualization 
and  development  of  many  of  the  analytical  tools  now,  or  soon  to  oe,  unoer 
development. 

Mr.  Guill  is  a  member  of  the  American  Society  of  Mechanical  Engineers, 
American  Society  for  Metals,  Human  Factors  Society,  ano  SAFt. 

JAMES  F.  PALMEK 


James  F.  (Felix)  Palmer  received  his  bachelor's  degree  (b.S.  in 
bacteriology)  from  the  Louisiana  Polytechnic  Institute  (Louisiana  Tech 
University),  Ruston,  Louisiana  in  1965.  He  received  his  master's  degree 
(M.S.  in  Biology-Marine  Biochemistry)  from  the  University  of  Alaoama, 
Tuscaloosa,  Alabama  in  1970. 

He  has  been  employed  in  various  areas  of  research  since  receiving  his 
bachelor's  degree;  Southern  Research  Institute  in  Birmingham,  Alabama; 
National  Parachute  Test  Range  in  El  Centro,  California;  ana  Naval  Aerospace 
Medical  Research  Laboratory,  Pensacola,  Florida;  ana  Pacific  Missile  Test 
Range  in  Pt.  Mugu,  California. 

Mr.  Palmer  has  been  an  active  member  of  the  U.S.  Navy  in  botn  an  enlisted 
and  commissioned  status  since  1969.  His  duty  stations  have  included 
recruit  training  at  RTC  Orlando,  Florida;  hospital  corpsman  training  at 
Hospital  Corps  School,  Great  Lakes,  Illinois;  Laboratory  technician  at  tne 
Naval  Regional  Medical  Center  in  Jacksonville,  Florida;  student  aerospace 
physiology  training  at  tne  Naval  Aerospace  Medical  Institute  in  Pensacola, 
Florida;  research  aerospace  physiologist  at  the  National  Parachute  Test 
Range  in  El  Centro,  California;  staff  aerospace  physiologist  at  the  Naval 
Aerospace  Medical  Institute  in  Pensacola,  Florida;  research  aerospace 
physiologist  and  director  of  planning  ana  programming  at  the  Naval 
Aerospace  Medical  Research  Laboratory  in  Pensacola,  Florida;  and  serves 
currently  as  the  Head  of  the  Crew  bystems  Branch,  Pacific  Missile  Test 
Center,  Pt.  Mugu. 

Lieutenant  Commander  Palmer  is  an  associate  member  of  the  Aerospace  Medical 
Society,  Aerospace  Physiology  Society,  ana  SAFE  Association. 


G.  RUNALD  HERD 

Education:  B.A.,  1947,  University  of  Kansas 
M.A. ,  1949,  University  of  Kansas 
Ph.D. ,  1956,  Iowa  State  University 

Dr.  Herd  has  had  over  30  years  of  experience  in  tne  application  of 
statistical  and  mathematical  techniques  to  a  wide  spectrum  of  engineering 


problems.  This  experience  has  inciudeo  applications  in  life  testiny, 
experimental  design,  quality  control,  and  exploratory  data  analysis  and  nas 
covered  such  areas  as  mathematical  modeling,  reliability  analysis  and  test 
design  for  hardware  systems  ranging  from  tractors  ano  automobiles  to 
engines,  aircraft,  and  weapon  systems. 

Dr.  Herd  currently  is  president  of  Applied  Science  Group,  Incorporated,  ano 
in  the  past  has  served  on  the  Advisory  Group  on  the  Keliaoility  of 
Electronic  Equipment  (AGREE);  Bureau  of  Weapons  Industry  Maintenance 
Reliability  Advisory  Boaro  (BlMRAD);  ano  the  U.S.  Air  Force  Industry 
Advisory  Committee  on  Weapon  System  Effectiveness.  He  participated  in  a 
review  of  the  biological  warfare  RW  effort  for  the  U.S.  Army  and  was  the 
Technical  Director  of  an  industry  study  group  for  the  assessment  of  HA  EMP 
impact  on  SENTINEL  communications  for  the  Army.  He  participated  in  the 
study  of  nuclear  testing  requirements  (Project  Defender) .  He  has  also 
served  as  a  consultant  on  reliability  to  Centre  National  o' Etudes  Spatiales 
to  the  Director  of  Reliability  and  Quality  Assurance,  NASA,  on  Mercury, 
Gemini,  Apollo  and  OAO  programs;  and  to  several  major  industrial  firms 
including  GE,  IBM,  Deere,  GM,  RCA,  as  well  as  others. 

Dr.  Herd  served  as  an  Associate  Editor  of  Operations  Research  from  1960  to 
1970  and  has  published  more  than  35  papers  in  technical  journals.  He  is  a 
member  of  the  American  Statistical  Association,  the  Operations  Research 
Society  of  America,  and  Sigma  Xi. 
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